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Drainage Tube has a sterile fluid path and is pack¬ 
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expensive rubber tubing and separate connectors 
Each inexpensive Bardic Tube can be charged 
directly to a patient’s account 
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sterilizing, reconditioning and restenlizmg drainage 
tubes 

EASILY ATTACHED-Each 5-foot Bardic Drainage 
Tube has an adapter to connect one end to an 
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UNCONTAMINATED HANDUNG-A rubber closure cap 
with tab is supplied with each Bardic Drainage 
Tube to assure uncontaminated handling 
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effective by mouth bb well as by 
injection And its analgesic 
action lasts longer—from six to 
as much as eight hours Thus 
Levo Dromoran is especially 
useful for severe intractable 
pain in patients cared for at 
home e g, m terminal 
carcinoma or to reduce the 
demands on personnel for 
frequent hypos in the wards 

Levo-Dromoran*—brand of lerorphan 
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difficult d.d.? ^ ~ ^ 

Clear, well defined retrograde pyelogram* - ■■ ■' ■ _ 1 

with Sklodan will help tolve the problem 
of localizing a quottionafato man. Sklodan 
may be employed for bilateral at well at 
unilateral pyelography and h available In 
form* convenient for office and hospital use 




SKIODAN 

5 O D I U M 


Solution 405V (JO cc. ond 1 DO cc.) 
Solution 305V (50 cc.) 

TcWef* of t Cm (lOOi and 500.) 


SUU* *. »**- u. *. m. on, bmnd of mtttiodo! 
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RENOGRAFI 

SQUIBB CONTRAST MEDIUM FOR INTRAVENOUS UROGRAPHY 

■ Consistently good visualization ■ Well tolerated systemically and 
locally ■ Small volume to inject (20 cc.) ■ Rapid excretion permits 
visualization within 5 to 15 minutes 

Ampuls of 20 cc. with 1-cc. ampul for sensitivity testing 

Each cc. of Renografin contains 760 mg of diatrizoate sodium and 
methylglucamme m an aqueous medium 
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new oral 



trichomonacide 
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TABLETS 


for male and female 


Because of their systemic action, TRITHEON tablets reach resistant 
trichomonads in their hiding places throughout the genitourinary tract 
Unlike local trichomonacides, TRITHEON tablets eradicate the organ¬ 
ism in male and female as proved by negative culture 



Clinical investigation has demonstrated that TRITHEON tablets admin¬ 
istered orally eradicate trichomonads for culture-proved cure of more 
than 70 per cent of female patients whose husbands are treated 
simultaneously with TRITHEON tablets Even when only the wife is 
treated, cures are effected in approximately one-third of the patients 

Dosage One tablet three times daily for 10 days 
Available Bottles of 30 and 180 tablets 


references (1) Perl G Guttmacher A F and Raggazonl H P Male and Female Trlchomoni 
asis —Diagnosis and Oral Treatment Obit & Gynec In press (2) Plentl A A ; Gray M J Neslen 
E D and Dalali S J The Clinical Evaluation of 2 Acetylammo-5-Nitrothiazole An Orally Effec 
tive Trichomonacide Am J Obst & Gynec. 71 116 1956 (3) Perl G Personal communication 



THE JOURNAL OF UROLOOl 



SUMMARY Or FlNOINOEj 


74-- (feast,-a&t um^m, adffU&&C 

<ftc 8/30/SS Open Azdticffifc eicocoi'pTOktjP gfe/ftt 


'■and cm 


coumatOio iOunt ~^o 4- T/C Okufat enTOpa^ 

TOuut aiASwit 

OPCCJAL PROBLEMS Or AHTl r*OR CONJULTAHTfJ ADVICEi ^ 


P&aM cidc/oie on davpanttf euut T/ata/g. 


Date and hour completedi- 


consultant-s findings and nccoMMCNDAnl Gram f or "* 1 "■■j 

" ,Bd ta ' -—-7 f^S5? §?%?”*£ ] 

' ^ 1 ' I Vty 'I I I 'I d03 °g O 

Bmc&uJ&fpp, TkJ Mprffifpei MpM’ 

cjprfZtcj 

OAaa& \jUkpM, 2 (7?<c 3&ty /One g a fetou 


1 - A. — —i, >- 


feLKOSIN* UulfHomldlne CIBM 


C I B A Summit N J 


(In writing to advertiser* please mention the journal—It helps ) 














THE JOURNAL OF UROLOGY 





(Brand of methenamfne mandelate) 


Mandelamine 

(Bran 

Haf grams 

O 0 5 Gm (7Wgr) 


FOR EFFECTIVE LONG-TERM MAN¬ 
AGEMENT OF CHRONIC URINARY 
TRACT INFECTIONS 

Mandelamine is effective, safe and spe¬ 
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v\hen used for prolonged periods It 
sustains the patient in comfort by act¬ 
ing against both gram positive and 
gram negative organisms 
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grams—0.5 Gm (7% gr ) each 
enteric coated tablets the new 
convenient dosage form for 
greater patient convenience, 
better patient cooperation 
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doses or prefer taking the 
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instant, deep anesthesia 
of accessible mucous membranes 
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XYLOCAINE e JELLY asiiia 

l&rand of l/docn/n* ) 


a new form of the widely accepted fn{ectable 
Xylocaine Hydrochloride 

• Provides more effective anesthesia of longer \ v 

duration than any comparable preparation used In the 
gemto-urinary tract, ear nose and throat 

• Establishes immediate intimate and prolonged 

contact with mucous membranes due to the low surface tension 
and high viscosity of its water miscible base 

• Effectively lubricates for easier instrumentation 

• Nonstaining easily removed with water 
nonsensitizing and nonirritating 

Xylocaln* Jelly contain! 2% Xylocaln* Hydrochloride In a ileril* aqueom 
Jetty adjusted to iirilabl* yIicoui consistency with carboxymethylcellulose* 
Supplied In collapsible lubes which d»lJy»r at least 30 cc. 

A detachable applicator con* and a k«y for *xpr*nlng contents 
ore Included In each package 
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revent RECUR*ENCE 

F URINARY CALCULI 


IN 19 CHRONIC STONE FORMERS 


•i£ "There was no appearance of new calculi, or growth in size, 
or increase in density of existing calculi in 17 of the 19 
patients who were under continuous treatment for at least 
18 months " 


A THERAPY SUCH AS UROMIOE-EDWARDS 

(containing 2 grams of Selieyfamide m 3 tablets) 
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USE SALICYLAMIDE IN ALL CASES NOW” 
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Anywhere, U. = •, 


The Advantages of UROMIDE 
To The Prescribing Specialists Are. 


Uromide tablets ate 


“tooKed by every ser- 


wholesaler in 


vice 
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Cecily as follows. 
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24 hours m any v 
drug store 


! EXACT Daily Dosage in Just 3 Tablets 

2 Buffered Salicylarmde to Reduce Toxicity 
Virtually to Zero 

3 Green Color to Avoid Prosaic White 

4 Patient Cooperation Sold on Prescription 
only inducing patient respect for the medi 
cine proper adherence to therapy and phy 
sician control throughout the treatment 

Doctors Pnen and Walker state in regard to 
aspirin therapy "we feared that the drug 
was too familiar to be impressive 


* E L Pnen and B S Welker 
JAMA Feb 4 1956 pp 355 360 


** E L Pnen and B 5 Walker 

Jnl o( Urology Oct 1955 pp 440-446 


FORMULA 

Each tablet Uromid* Edwards contains 
0 6£7 grams SaticyJarmde bufftrtd with 
Aluminum Hydrotida 


Dosage: 

One tablet } times daily 

Supplied: 

Bottles of 100 and WO 


EDWARDS 


1625 N. Highland St., Memphis S, Tenn. 
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molar* of UROKON® 


UROKON SODIUM Sterile Solution 
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UROKON 30V UROKON 50y {Standard} end 
UROKON 70 V (Concentrated! 

The specific technique* for which one or mare 
concentration* of UROKON are vvkfefy accepted mcfude» 
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ARTERIOGRAPHY and NEPHROGRAPHY 



Ufoto" %t*r*p* 

I **d *f SodAc»if!r>»t* 


MalhncJcrodt Chemical Works 

Second A JrfaUiKckrodt Strut* St l*ovi* 7 Afo « 7* Geld Street K*vr York S N Y 


CHICAGO CINCINNATI CUVCMNO OETtOtr lOt ANCCltS fHtMOClftffA SAN MANCf JCO 
IN CANADA MAlltNCKtODT CMIMICAt WOtKS IfMiTID MOMTXEAl TOtOKTO 






Be»«» ”'so"VnH » 
be ® s “"' „ E .,'escnP"”" °* 


<$m 


mmcp> 


E S Miller Laboratories, Inc 

Post Oflice Box 2302 Terminal Annex 
Los Angeles 54, California 


SERVING THE MEDICAL PROFESSION SINCE NINETEEN TWENTY THREE 

(In writing to advertisers, please mention the journal—it helps ) 



















20 


THE JOURNAL OF UROLOGY 


in 

persistent 
or recurrent 
urinary tract 
infections 
of children... 
failure to 
treat promptly 
and adequately 
may produce 
serious 

sequelae which 
can shadow 
and shorten 
the patient’s 
life 

Average daily 
dosage for 
children: 5 to 
7 mg. Kg. in 4 
divided doses. 

Tablets: 50 and 
100 mg. 

Oral Suspension: 

5 mg. per re. 



“Nitrofurantoin N.N.R. (Furadantin) is an 
effective urinary antibacterial agent in children 


f 

ru rada ntiri 

| BRAND OF HJTBOFURANTOIN 

“...one of the most effective single 
j agents available at this time. ,,z 


1 Johnson S H til and Marshall M Jr A.M A Am 
J DIs Child *9 199 1955 2 Braakay R S Holt S. 
H„ and SlcgcI D„ J Michigan M Soc 54 805 1955 
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FACTORS WHICH INFLUENCE RECOVERY FROM ACUTE ANURIA 
JERRY A STIRMAN 

From the Department of Surgery University of Texas, Southwestern Medical 
School, Dallas Texas 

Acuto cessation of urme flow may follow either changes in the \ olume or con 
centration of tho fluid delivered to a normal kidney or result from renal damage 
The differentiation of the etiologic site of disease which is evidenced by a 
singlo symptom—oliguna—must be made if a phy Biologic approach to therapy 
be npplied This report presents an approach to tho dissection of factors of 
etiologic and functional significance m the oligunc patient, the correlative as¬ 
pects of treatment, and the discussion of management of acute renal failure 
An etiologic classification of acute nnuna is presented in table 1 The discus¬ 
sion which follows specifically omits acute anuna due to urinaiy troct obstruc 
tion and high output renal failure seen following release of an obstruction 1 

ACUTE FUNCTIONAL ANTJ1UA 

Shod due to whole blood loss The effects of hemorrhagic shock on renal function 
cannot be categorically stated, for all types of shock do not produce the same 
changes in renal function Tho two major ty-pes of shock encountered in surgical 
practice are those associated with 1) a decreased blood \ olume-ohgemic shock 
and 2) a normal volume vasoparalytic shock The general effects of oligemic 
peripheral circulatory failure on reual function are more directly related to the 
decrease m cardiac output than to the changes in blood pressure 1 ’ This is borne 
out by the normal renal clearance measurements obtained during hypotension 
associated with spinal anesthesia and hexamethonmm bromide ‘ * Tins v aso- 
paralydic shock is usually associated with a normal cardiac output If oligemic 
shock due either to the loss of whole blood, or to the loss of salt vater is properly 
and adequately treated early enough, then the depressed renal function is readily 
reveraible If not so treated, or if there is the supenmposition of a hemolytic 
transfuson reaction, or if thoro are associated fluid and olectrolyte abnormalities 
renal function may not bo rcaddy reversed to normal The specific treatment of 
tho shock state is a factor frequently overlooked m the assessment of a response 
of the patient to tho treatment 

Read at annua] meeting South Central Section of Amoncan Urological Association 
Ban Antonio, Texas October 17-19 1955 

Supported fa part by Air Force Contract AF 18 (000) 1261 

‘Wilson Ben Reisman.D D and Moyer C A Fluid balance in tho urological patient 
Disturbances in renal regulation of tho excretion of water and sodium softs following docom 
pres-min of the urinary bladder J Urol 66 S05-816 1051 

‘Corcoran A C and Page I H Effects of hypotension due to homorrhago and of blood 
transfusion on renal function in dogs J Exp Med 78 205 1913 

1 Lauson H D Bradley S E and Cournand V Tho renal circulation in shook J Clm 
Invest, 23 381. 1944 

‘Corcoran A C , Taylor H D and Page I H Circulatory responses to spinal and 
caudal anesthesia in hy-pertonsion Relation to tho effect of sympathectomy II Effect on 
renal function Am Heart J 56 226-240 1948 

* Churchill Davidson H C Wylie W D Tides B E and do Wardonor II E The 
effects of adrenaline, noradrenaline and methednne on the renal circulation during anes 
thesia Lancet 2 803-S05 1951 
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Table 1 


I Functional Anuria of Oliguria 

A) Shock associated with 

1) Whole blood loss 

2) Extracellular fluid volume loss 

3) Mixed losses of ECF and blood 

B) Extracellular fluid volume deficit without shock 

C) Water excess 

D) Water deficit 

II Organic Anuria or Oliguna 

A) Protracted functional anuria or oliguria 

B) Transfusion reaction 

C) Toxic nephrosis, chemical nephrosis 

D) Bacteremia or septicemia with shock 

E) Acute nephritis or acute exacerbation of chronic nephritis 
III Obstructive Uropatlnes 


What, then, are the responses of renal function in oligemic shock to appropriate 
and inappropriate treatment? 

1) Blood loss shock, if treated by the administration of blood, is associated 
with the return of the clinical evidences of shock to normal and the renal clear¬ 
ance measurements towards, but not completely to, normal The general vaso¬ 
constriction attending shock is participated in by the kidney, however, there is 
a proportionately greater increment in renal resistance than m penpheral 
lesistance 3 

2) Hemorrhagic shock treated by the administration of a salt solution allevi¬ 
ates the shock state and increases lenal clearance measurements towards normal 6 
This obtains as long as the shock state is controlled by the saline infusion The 
imp roc ement in lenal function is maintained b}’ the subsequent infusion of whole 
blood 

3) Plasma expander infusion improves the shock state The restoration of 
lenal function occurs essentially to the same extent and duration as treatment 
with a similar \olumc of a salt solution 6 

4) The administration of a x asopressor agent m hemorrhagic shock induces a 
rise m blood pressure If the loss of circulating volume is minor, then lmproxe- 
ment in renal clearance measurements is noted If, hoxvever, blood volume loss is 
sex ere, then no appreciable increment m renal function occurs If ox r er correction 
of the blood pressure is induced, renal function decreases further 7 

5) Blood loss shock treated bj the administration of xxater may not be asso¬ 
ciated w ith increase m renal function nor restoration of xotal signs One of the 
chaiactenstics of renal function change m peripheral circulatory failure is a 
decrease in the ability’' to excrete a water load The load administered bj r im¬ 
proper tieatment produces xxater intoxication and its attendant effects on renal 
function 

* Raiz L Dextran and oxvpolj gelatin as plasma volume expanders Renal excretion 
and effects on renal function J Lab & Clin Med , 40 SSO-S90,1952 

Moxer, J , Handlex, C A and Huggins, R A The effect of adrenergic blockade and 
norepinephrine on renal and cardiovascular hemodynamics following hemorrhage Circula¬ 
tion Res , 2 441—147, 1954 
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Shock, due to extracellular fluid lolume loss Tho depression of renal function 
from this type of oligemic shock is similar to that associated with hemorrhagic 
shock and demands specific therapy 

The administration of a balanced salt solution* in this type of shock effects a 
rapid return of renal function toward normal This is indicated clearly in a case 
report which follows 

Case 1 A 48-y ear-old laborer was admitted to the hospital suffering from 
acute appendicitis and generalized peritonitis An appendectomy was performed 
On the fifth postoperatne day nausea, abdominal distension, and intractable 
diarrhea developed Thirty hours after the onset of the diarrhea the blood pres¬ 
sure fell to 40/0, the pulse rate ros- to 120 Ho became restless and began to 
sweat profusely Tho urinary output had been 10 ml for tho preceding 18 hours 
The blood urea nitrogen was 00 mg per cent The physical examination demon 
strated decreased skin turgor, collapsed veins and the other signs of peripheral 
circulatory failure The administration of 4 liters of a balanced Balt solution within 
2 hours brought the blood pressure to 100/00, the pulse rate to 100, and the 
unno output to 50 ml Subsequently, 5 liters of a balanced salt solution were 
administered m order to complete^ restore the patient to normal 

The foregoing case report illustrates the rapidity of response of the cardiovas 
cular system to the infusion of an adequate volume of a balanced salt solution 
Reliance on whole blood therapy m such a Btato is not only unnecessary but may 
be dangerous For oven though the administration of whole blood may return 
the vital signs toward normal, there is not restoration of renal function to normal 
An experimental comparison of salt water infusion and whole blood infusion as 
to their capacities to effect complete physiologic recovery from shock due to 
extracellular fluid volume loss was performed 

Acute extracellular fluid volume deficit with shock was induced in dogs bv the 
mtrapentoneal dialysis of 10 per cent glucose m distilled water m the volume of 
150 cc/kg The animal was treated with compatible whole blood on one occasion 
and a balanced salt solution after a second depletion experiment (table 2) Whole 
blood restored the blood pressure to normal yet failed to produce complete 
restoration of tho glomerular filtration rate Twenty' four hours later the blood 
urea nitrogen had increased Restoration of renal function to normal ensued 
following the administration of a balanced salt solution after a similar depletion 
experiment Tho blood urea nitrogen did not rise after 24 hours 

Shod due to mixed losses of extracellular fluid and blood Shock states incident 
to the losses of both extracellular fluid and whole blood require the repletion of 
both Smco physicians and especially surgeons are conditioned to replaco whole 
blood losses promptly, the less obvious losses of extracellular fluid are frequently 
not appreciated nor replaced This failure to replaco extracellular fluid may per 
nut inadequate renal blood flow to persist beyond tho timo that the blood pres¬ 
sure in the arm has returned to normal The following case report is given as an 
example of this phenomenon 

Case 2 A 52 y ear-old man w as admitted for treatment of a carcinoma of the 

• A balanced salt solution la one that has ionic compoeition and concentration similar to 
that of extracellular fluid for ovamplo Hartmann a solution 
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Table 2 



1 

Control 

Depletion 

Blood 

Depletion 

Salt 

BP (mm Hg) , 

133 

so 

106 

80 

120 

G F R (cc/min ) 

57 0 

14 7 

26 6 

16 1 

40 4 

Blood urea (mg %) 

22 4 

18 4 

31 4 

44 6 

61 6 

24 hours later 



44 4 


33 0 


stomach A total gastrectomy was performed The opeiative piocedure was long 
(8 hours) and tedious The estimated blood loss was 1500 cc of blood During the 
entne procedure the patient sweated profusely The last 2 hours of the procedure 
■were characterized by a slow but progressive fall m blood pressure, and a rising 
pulse late, which were treated by the administration of w'hole blood wnth im¬ 
provement of the vital signs The total blood administered was 3 liters The 
postoperative hemoglobm concentration was 17 gm per cent, the preoperative 
w r as 12 5 gm per cent During the operative procedure there w r as an estimated 
salt w r atei loss of between 3 and 4 liters, which w r as not leplaced, and probably 
accounted for the gradual decline in the vital signs Although the vital signs 
responded to the administration of whole blood, renal function w r as not impioved 
The following morning theie was evidence of a nuld extracellular fluid volume 
deficit, the 24-hour urinary output was 150 ml The collection of the extra¬ 
cellular volume deficit at this time did not restoie urme flow, and it was apparent 
that he was then suffering from an acute organic anuna 

This patient and several others have demonstrated the deleterious effect on 
renal function that the administration of excessive quantities of w'hole blood 
may have when given in the presence of an extracellular fluid rolume deficit 
The simultaneous admimstiation of a balanced salt solution and whole blood 
would likely have promoted prompt improvement m lenal function and might 
have prevented the additional injury to the kidney which culminated m severe 
organic damage 

Extracellular fluid volume deficit without shock The overall loss of electrolytes 
and watei in the same propoitions as they exist m the extracellular fluid lesults 
in an extracellular fluid volume deficit The chmcal features of this deficit are 
characteristic somnolence, loss of skm elasticity, wTinkled but moist tongue, 
tachycaidia, soft veins, oliguria oi anuna, and a nse m blood urea nitiogen 
The concentrations of the plasma electrolytes are not necessanly altered in this 
deficit 8 In acute deficits the hemoglobin and hematocnt x'alues may be high, 
if the deficit is of long duiation these concentrations may be normal or low 
The administration of a balanced salt solution m adequate amounts restores the 
individual to normal Such a lesult may obtain even though the ohguna may 
have been present for 24—48 hours 

Water excess Inappropnate treatment of the aforementioned condition with a 
non-salt-containing fluid tends to improve volume at the expense of decreasing 
extracellular electrolyte concentration The resultant effect is water intoxication 

* Moier, C 4 Fluid Balance Chicago Year Book, 1952 
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The typical symptoms are headache, blurring of vision, muscular twitchings, 
excessive sahvation and lacnmation, increased intracranial pressure, a rising 
blood pressure, a decreased pulse rate, at times, diarrhea or v omiting, decrease 
m urine flow rate aud rising blood urea nitrogen Coma, convulsions, and papille 
doma occur as the rolativ e eater load increases The practice of forcing fluids” 
to persons with an elevated blood urea is fraught with the risk of inducing a water 
excess and jeopardising renal function furthor, especially if organic disease of the 
kidney exists, or if the individual is old The administration of hypertonic salt 
solution corrects the electrolyte ddution 

Water deficit Wator deficit incurred by restriction of water intake is associated 
with a decrease in urrne flow but decreases in renal function hav e not consistently 
been measured A nso in blood urea nitrogen usually occurs The clinical svmp 
toms of thirst, rising body temperature, hollucuiations delusions, maniacal 
behavior, dry mucous membranes and elevated electrolyte concentrations indi¬ 
cate a deficit of water The administration of normal Baline usually intensifies 
the clinical symptoms and increases the osmotic load demanding excretion 
Water given by mouth or glucose in water by vein effects recovery 
The early recognition of a functional aiiuna, the institution of appropriate 
and adequate therapy usually result m rapid restoration of renal function 
However, if the condition producing the functional anuna is not recognised 
early, or if improper and inadequate therapy is given, a functional nnitna may 
be converted into mi organic anuna 

ACUTE OUGAAIC ANURIA 

Once the diagnosis of an organic anuna has been made the principles of therapv 
are in general nidependent of the precipitating factors The primary differences 
in therapeutic approach depend upon the previous state of fluid and electrolyte 
balance and the presence of a simultaneous major injury and/or infection 
The general principles of management of the pationt who has an organic anuna 
are 1) no exogenous potassium, 2) no exogenous protein, 3) restnction of intake 
of water and Bodium, 4) at least 100 gm of carbohydrate daily , 5) prevention 
of and/or active treatment of abscess, hematomas, and necrotic tissue 

The most common causo of death m acute renal failure is hyperkalemia Tho 
rapidity of development of hyperkalemia is related to the rate of tissue break 
down (catabolic index) ’ extracellular electrolyte dilution, increasing acidosis, 
and the lovel of serum calcium In bilaterally^ nephrectomized rabbits a nsc in 
serum potassium may occur in association with a falling serum sodium produced 
by axogenous water load 10 Sinco potassium and calcium are physiologic antag 
on arts tho low serum calcium which usually obtains in acute renal failure tends 
to augmont the cnrdiotoxic effect of hyperkalemia 11 Tho greater the tissue 
breakdown the more rapidly potassium is liberated Tho demonstration of ox 

* Morrill J P and Swann It C Tho clinical course of aouto renal failure Medicine 
32. 216-292 1053 

ls Muirhend,E E Personal communication 

11 Teschan Paul E ct al Port, traumatic renal insufficiency in military casualties I 
Clinical characteristics II Management use of an artificial kidney, prognosis Am J 
Med 18 172-193 1966 
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tracellulai entry of potassium a hen acidosis is induced m dogs would indicate 
that perhaps the seventy of the acidosis may play a part m the development 
of hyperkalemia 15 

Measures which may control hypeikalemia are the admimstiation of calcium, 
the dilution of potassium, the improvement of acidosis, and improvement of 
elect!olyte dilution by the administration of hypertonic sodium lactate, the 
metabolic incorporation of potassium by administration of glucose and insulin, 
and the administration of digitalis The effectiveness of these measures is short 
In ed for no external loss of potassium is piomoted The potassium exchange 
resins when administered orally or rectally m doses of 50 to 100 gm daily usually 
wall reduce the serum potassium 13 Artificial hemodialysis is the most effective 
means of reducing an acute elevation of serum potassium, this procedure also 
corrects the acidosis, electrolyte dilution, and serum calcium concentration 
The administration of exogenous protein increases the nitrogenous and po¬ 
tassium load During the anuric oi oligune phase and until renal function re¬ 
covers the administration of protein is contraindicated 

One hundred grams of carbohydrate given daily exerts a protein-sparing 
action Additional amounts of glucose are difficult to administer owing to the 
need for rigid restriction of water 

The lestnction of water and electrolytes and the prevention of elcctiolytes 
and the prevention of electrolyte dilution are closely related 
The most common fluid and electroljie aberration seen is dilution of extra¬ 
cellular electrolytes This is directly related to the amount of water given, and 
the amount of w T ater derived from endogenous metabolism All losses except 
sweating and insensible loss are subject to direct measurement and therefore, 
can be replaced quantitatn ely according to volume, composition and concen¬ 
tration Endogenous sources of w ater depend upon the rate of tissue breakdown 
An average of about 450 ml/day of endogenous water has been reported m anunc 
states 13 If tissue breakdown is extremely rapid, as m massive injury, then avail¬ 
able water from catabolism is much greater than 450 ml per day Consequently, 
in replacing insensible losses, the rate of tissue breakdown must be taken into 
consideration Fluid replacement therapy m an individual with a slow rate of 
tissue breakdown* should consist of replacement of the measurable losses (unne, 
suction drainage) plus about 250 ml of water/day The guide to therapy is the 
serum sodium concentration If this remains at about a normal level then an 
appiopnate quantity of water is being administered provided a weight loss of 
about 0 5 to 1 0 pound pei day obtains Changes m the serum level of sodium 
mat be corrected by giving additional water or by the abstention from water 
Individuals in whom the catabolic rate is excessne should lecene no free water 
other than that which is measurably lost The level of serum sodium is similarly 

11 Keating, It E , Weichselbaum, T E , Alams, M , Margraf, H W and Elman, R 
The movement of potassium during experimental acidosis and alkalosis in the nephrpcto- 
mizcd dog Surg , Gjnec &. Obst , 96 323, 1953 

11 Elkington, J R and Danowski, T S The Body Fluids Baltimore Williams and Wil¬ 
kins, 1955 

* The note of tissue breakdown can be estimated b> the accretion of blood urea nitrogen— 
a rise of 10-20 mg per cent per da\ represents a slow rate of protein catabolism 
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used os a guide In patients who are conscious this severe restriction of water 
produces intense thirst and dry mucous membranes These features are probably 
related to the rise in total osmolanty of the body fluids incident to the retention 
of nitrogenous products These signs in the anunc patient do not necessarily 
indicate the need for additional water, for if water is gi\ en to allay thirst elec 
trolyte dilution wall follow which may delay the onset of diuresis 14 If water 
intoxication occurs after tho onset of diuresis there will be a fall in urine output 
and a rise of blood urea nitrogon 

Abscesses, hematomas, and necrotic tissue produco excessivo quantities of 
nitrogenous products and potassium 11 Early and vigorous surgical treatment is 
necessary to minimize theso effects 

The major differences m the management of renal failure which is attended 
by massive trauma, as apposed to renal failure without trauma, mav be sum¬ 
marized 

1) Eemm al of potassium by means of exchange resms is usually ineffeetiv e 
since potassium release is v ery rapid Most of these patients are unable to tolerate 
the resin by mouth Rectal administration has been far less efficacious in our 
experience than oral administration 

2) The a ater freed by endogenous catabolism may be in excess of 600 ml /day 
consequently, no exogenous water need by supplied except m combination with 
electrolytes to replace lost fluid which can be measured Salt water losses from 
tho wounds are common 

3) Sovoro acidosis appears early 

4) The indications for hemodialysis appear oarly m many of theso patients 

The indications for artificial hemodialysis are 

1) Uncontrolled hyperkalemia 

2) The need for correction of water intoxication when tho administration of 
hypertonic sodium Balts might provoke cardiovascular overload This situation 
exists m patients who liave an extracellular fluid volume excess 

3) A severe progressive acidosis 

4) Deterioration of clini cal state This is usually proceeded by n chaDge in 
mental state and muscular twitchings 

6) Gross overloads producing uncontrolled pulmonary edema 

0) Occasionally a fulminant rise in blood urea nitrogen 

Tho expected results of artificial hemodialysis are a return of plasma elec 
trolyte values to normal at least a 50 por cent reduction in blood urea nitrogen, 
improvement in mental state, and relief of nausea, vomiting, and abdominal 
distension The only contraindication to artificial hemodialysis is a bleedmg 
tendency Thero has been little morbidity related to artificial hemodialysis in 
our experience 

Tho principles of artificial dialysis and comparative efficiency of tho Kolff 
and Skeggs Leonards’ artificial ladnev havo been previously reported “ The 

11 Hamburger J and Matho J Ciba FoundaUon Symposium on tho Kidney Boston 
Littlo, Brown and Co , 1054 

11 KolfT A J and Higgins C C Dialysis m tho treatment of uremia Artificial kidnoy 
J Urol 72 10S2 1054 
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chief advantages of the Skeggs-Leonards artificial kidney are ultrafiltration can 
be accomplished if desired, there is a fixed volume of blood m the machine at any 
time, the unit is portable 


SUMXIARX 

The causes of acute anuria other than obstruction are functional and organic 
The return of unne flow may be expected to follow early, specific, and adequate 
therap 3 r of functional anuna Inappropriate treatment may convert a functional 
anuria mto an organic anuna The various types of functional anuria and the 
response to different types of treatment have been discussed Administration of 
whole blood to correct the shock associated with an extracellular fluid volume 
deficit does not restore renal function even though the vital signs improve 
The therapy of an organic anuria depends upon the rate of tissue catabohsm 
Rapid catabohsm produces early hyperkalemia, progressive acidosis, and dilu¬ 
tion of the extracellular electrolytes The ngid restnction of exogenous water is 
particularly important in rapidly piogressive acute renal failure Artificial 
hemodialysis is only an important adjunct to treatment 
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BENIGN ADRENAL CYSTS 

j q sioeluft 

From the Department of Surgery, Burge Hospital Springfield Mo 

Benign cyst of the adrenal gland is an uncommon disease which is rarely 
diagnosed preopcrativoly Parker, in 1951, found nineteen cases m tho American 
literature Ellis, Dawe, and Clagett, in 195?, renewed 12 cases of their own m 
which the lesion was removed at operation Most of the cases reported before 
1952 were accidental findings at necropsy Wahl reported mno cases in 13,996 
autopsies AU of those were accidental findings According to Rabson and Zim¬ 
merman and also Zucknor, most of the cysts found at necropsy have been small 
and produced no symptoms, but these cysts do become large enough to present 
problems m diagnosis Parker’s case presented a palpable tumor as did ten of 
tho twelve cases reported by Ellis 

The etiology of these cysts is not well understood Tomer and Lcceue, in 1000, 
classified adrenal cysts as parasitic, true glandular retention cysts, cystic ade 
nomas, serous or lymphangiomntoua cysts and pseudo cysts Reimaim and 
Guyton state that the mocharusm by which adrenal cyBts are formed docs not 
coincide with tho manner m which true retention or inclusion cysts arc devol 
oped They believe adrenal cysts result usually from ectasia of pro-mostuig 
vessels or cystic degeneration of hematomas or adenomas, and are therefore 
better called pseudo cysts 

Ellis states that the adrenal glands do not contain aenu with a central lumen 
which can become distended with secretion Therefore, he believes that, with 
the exception of embryonic cysts, it is unlikely that glandular or retention cysts 
occur in the adrenal gland He further Btates that w hile cystic adenomas may 
occur, satisfactory reports of cases are difficult to find Parasitic cysts are ex¬ 
ceedingly rare (Barnett) Rcunann and Guyton state that the gross appearance 
of adrenal cysts vanes as docs tho pathogcuesis Those cysts resulting from 
ectasia of lvmph channels consist of numerous locules and contain clear, milky 
fliud The hematocysts have irregularly pigmented walls which may contain 
islands of calcareous material Cysts of this type may contain bloody or reddish 
brown fluid and portions of adrenal gland may be stretched out over tho surface 
of the cyst 

Elba classified the twolve cases ho studied as serous cysts and pseudo cy sts 
The pseudo cysts m his senes resulted from hemorrliage and necrosis in a benign 
or malignant tumor or from cystic resolution of a hematoma in tho absence of 
neoplasm 

Adrenal cysts do occur m infants and children Campboll reported sen cn cases 
in children under five years of ago Several cases have been reported m which 
the condition was associated with congenital adrenal insufficiency LeCompte 
collected 52 cases of adrenal hemorrhage in nowbom infants, of which thirty- 
three were bilateral Ho believ ed that if the infants surviv ed, these might become 
encapsulated and form hematomas 

Rond ot annual meeting, South Central Section of American Urologioal Association 
San Antonio Texas, October 17-10 1955 
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The reported cases requiring diagnosis and treatment have all been m adults 
In none of these cases has there been an^ evidence of endocrine deficiency The 
diagnosis can not be made on the presenting symptoms Pam m the upper ab¬ 
domen or in the region of the cyst, bloating, belching, nausea, xonuting, and 
constipation are frequent complaints Gastrointestinal symptoms apparently 
result from pressure of the cyst on the gastrointestinal tract Pyelographic 
studies make possible the diagnosis Calcification in the cyst vails is common 
and will show on the film Hon ever, it is also seen m pancreatic and dermoid 
cysts In most of the cases renewed there was downward displacement of the 
kidney on the imolved side Soft tissue mass above the kidney was frequentty 
seen Presacral or penrenal air injection was not done in any cases reported but 
v ould certainly be x aluable 


CXSE REPORTS 

I wish to report tv o cases encountered this year 

Case 1 A 40-year-okI married woman was admitted to the hospital February 
1, 1955, complaining of pain in the right flank and abdomen, nausea, vomiting, 
and discomfort when she attempted to stand erect She was more comfortable 
bending over and to the right Her symptoms began 24 hours before admission 
and gradually increased in se\enty Six weeks earlier she had had a similar 
attack, w hich w as less severe and lasted for 3 hours 

On admission to the hospital her temperature was 99 8F The blood pressure 
was 110/74 No physical abnormalities were found other than tenderness in the 
right flank and abdomen The abdomen was flat There was voluntarj muscle 
guard oi er the right side There w as pain m the right flank on pressure and also 
pain on pressure over the lower abdomen The patient was menstruating Peine 
examination revealed no abnormality * 

The white blood count was 9,800 There were 72 segmented neutrophilic cells 
and 6 stab cells, 2 monocytes, 1 eosinophil, and 19 lymphocytes The red blood 
count was 4,200,000, and the hemoglobin was 82 per cent A cathetenzed unne 
specimen revealed no abnormalities 

A diagnosis of acute retrocecal appendicitis w as made Laparotomy w as done 
a few hours after admission and a normal appendix w as removed The surgeon 
explored the abdomen manually through a right rectus incision and found a 
cj stic mass involving the upper pole of the right kidney I saw the patient 5 
dais later Her course had been uneventful following the appendectomy There 
was no history of any significant illness in the past There had been no change 
m her normal menstrual cycle Her three pregnancies had been entirely unevent¬ 
ful and had ended m normal term deliveries There was no history of injury 
There were no symptoms suggestive of endocrine deficiency 

On examination the abdomen was flat and soft and there was no palpable 
mass or tenderness Neither kidne> was palpable 

Excretory urographx re\ ealed an ox al shaped, soft tissue mass lymg above 
the superior pole of the right kidney (fig 1) The mass measured 8 by 5 cm It 

* Personal communication (February Ma\ 1955) from Dr Curtis H Epps 
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Fra 1 Case 1 A excretory urogram, 15-mmute film demonstrating alight downward 
displacement of right kidne> with soft tissue tumor mass noted above it Calcification in 
suprarenal area on both sides is also seen B excretorj urogram 10 minute film demonstrat 
mg soft tissue tumor mass above, right Iidnc> which is displaced downward 

appeared distinct from the kidney although in close apposition to it Irregular 
calcific densities were noted in both suprarenal areas There was slight down 
ward displacement of the nght kidney from its normal position Both kidneys 
functioned normally to concentrate the contrast medium There was no deform 
lty of the calyces or pelvis of the right kidnej Retrograde pyelograms done tho 
following day revealed normal kidnej pelves and ureters bilaterally with slight 
downward displacement of the right kidney A routine chest film revealed no 
evidence of disease of bone or soft tissue 

On the eighth daj after appondectomy, the patient w as operated upon through 
a flank incision Tho twelfth rib was rcmov ed A cystic mass 7 cm in diameter 
was found It was attached to the upper pole of the nght kidney onlj by fatty 
tissue The tumor was mobilized easily and removed A portion of the adrenal 
gland was left m place 

Tho gross specimen consisted of a round, fibrous-walled, purple cyst (fig 2) 
Compressed adrenal gland tissue appeared Bpread over the surface of the cyst 
at two points One calcareous plaque was palpable On Bcction, thin chocolato 
colored fluid escaped The cjst lining was covered with dark brown fibnn and 
was m most part perfeotly smooth The wall measured 1 to 2 mm in thickness 
A yellowish calcium plaquo 1 cm wide was found at ono pomt in the lining of 
the cyst 

Sections through the wall of the cyst showed the outer surface cov ered with a 
thin layor of adrenal cortical tissue This tissue was atrophic showing an irregu 
lar infiltration of lymphocytes and an irregular distribution of lipoids The lining 
was smooth and composed of hjnluuzed connective (issue that was fairlj acellu 
lar except for a few phagocytes containing hemosiderin The content of the 
cyst was made up of degenerated blood This appeared to be an old hematoma 
undergoing liquefaction and reabsorption The histologic diagnosis was encysted 
hematoma of the adrenal gland 
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Fig 2 Case 1 Right adrenal hematocyst measuring 8 by 5 cm 

The patient made an uneventful recovery and has had no further symptoms 
The history of this case would suggest that the patient may well have had a 
hemonhage into a cyst at the time of hei first attack of pam 6 weeks prior to 
opeiation Calcification noted on the film m both supiarenal aieas suggests that 
she may have had some adrenal infection at a pre\ ious time with possible hemor- 
lhage and cyst formation 

Case £ A small, thin, healthy-appeanng woman 39 years of age was admitted 
to the hospital March 31, 1955, for a hemoirhoidectomy She requested consul¬ 
tation with a uiologist because of soreness m the right back and flank which she 
said had been piesent many yeais She had been told in May 1952 that this 
was due to nephroptosis In January 1952 she consulted a physician complain¬ 
ing that for years she had had soreness in the right flank and back with pam 
i\ Inch occasionally' radiated into her right thigh and down to her right foot She 
btated that she had been able to feel a lump in her right side for several years * 
During these years she had had recurrent dyspepsia with gas, belching, and 
abdominal distention 

On physical examination her blood pressure was 126/80 No physical abnor¬ 
mality v as noted The abdomen was flat and soft The right kidney was readily 
palpable and appeared normal m size and shape There was slight tenderness m 
the light uppei quadrant of the abdomen There uas no costovertebral angle 
tenderness She was convalescent from a hemorrhoidectomy 

Cystoscopic examination revealed no abnormality of the lowei urinary tract 
Pvelograms revealed a downward displacement of the kidney (fig 3, A) A soft 
tissue mass, w Inch measured 9 cm in its greatest diameter, lay at the superior 
pole of the right kidney At the medial aspect of the mass, there was an area of 
multiple, hneai, calcified opacities Bilateral pyeloureterograms revealed normal 
pel\ ic and calyceal structure bilaterally'' The right kidney was displaced down- 
vaid Oblique projections suggested that the soft tissue mass was retroperitoneal 
The relationship of the mass to the kidney did not change m either the erect or 
Trendelenburg position (fig 3, B and C) A cholecystogram revealed a normally 
* Personal communication (February , May 1955) from Dr Curtis H Epps 
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Fig 3 Case 2 A retrograde pvelogram demonstrating displacement of right kldnev 
downward by soft tissue moss and calcification which proved to bo within oyst wall B 
pvelogram taken with patient m Trendelenburg position demonstrating downward dis 
placement of kidney in absence of distortion of cal} ceal outline C retrograde pyelogram 
with patient m erect position demonstrating soft tissue tumor moss above right kldnev 

functioning gallbladder and demonstrated the linear calcilio shadows to he out 
side the gallbladder area Gastrointestinal studies revealed no abnormality The 
excretoiy pyelogram done in 1952 was reviewed The radiologist on that occasion 
described tho calcific shadows and suggested they might represent a calcified 
hemangioma of the liter The soft tissue mass ttas present on these films but 
not so well outlined as on the later film 

A diagnosis of adrenal cyst was made and surgical removal was advised The 
patient returned to the hospital for operation Apnl 24, 1955 No essential change 
in her physical condition was found at that time The VDRL was negative The 
hemoglobin was 13 2 Tho hematocrit was 41 There were 8,700 white cells with 
17 stab cells, 35 segmented cells, one eosinophil, 41 lymphocytes, and G mono 
cytes present The cathetenzed urine revealed no abnormality 

Operation was done through a right flank incision which was made over the 
eleventh nb since the twelfth nb was v estigiaL A soft, fibrous walled cyst- ap 
proximately 9 cm m diameter was found lying above the right, kidnoy It was 
not attached to tho kidnoy It was dissected without difficulty The only firm 
attachment the cyst had was to the adrenal gland It was excised leaving the 
major portion of the adrenal gland in place 
The gross specimen measured 9 by 5 cm (fig 4) It was smooth, lobulated 
grayish white m color and irregular plaques of yellowish adrenal cortical tissue 
were 6een stretched out over portions of the cyst wall On section, a cloudy white 
fluid escaped The cyst wall was thin and fibrous The lining was smooth except 
at ono pole and there a few fibrous trabeculae were found which contained cal 
cified plaques These areas were relatod to the remaining adrenal cortical tissue 
Microscopically, tho cyst fluid contained a few red blood cells and numerous 
small rcfractivo globules which apparently accounted for tho white, cloudy np 
pearance of the fluid Thoy were not soluble in ether Chemical analysis of the 
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Fig 4 Case2 A, benign adrenal cj st measuring 9 bj 5cm B, benign adrenal cyst demon¬ 
strating compressed adrenal gland tissue over cjst wall 

cyst fluid was reported as chlorides 1114 mEq/1, sodium 146 mEq/1, potassium 
6 2 mEq/1, urea nitrogen 12 2 mg , cholesterol 318 mg , total proteins 6 0 mg , 
albumin 3 25 mg , globulin 3 35 mg , AG ratio 0 97 to 1 0 The pathologist con¬ 
cluded that the cyst’s contents were probably of lymphatic origin 
Section of the cyst wall showed it to be lined with a thm layer of endothehal 
cells backed by a layer of fairly acellular dense collagen In some areas, com¬ 
pressed remnants of cortical and medullary tissue extended into the fibrous 
tiabeculae Howevei, lemnants of medullary tissue were usually m this location 
Some of the fibrous trabeculae showed linings replaced with calcium deposits 
Diagnosis Adrenal cyst, piobably of tymphatic origin 
The patient had an uneventful recovery following hei surgery and has re 
mnmed asymptomatic since that time 

SUM MARI 

The etiology of adrenal cyst is not established but most of those removed at 
operation appear to be pseudo cjsts rather than glandular retention cysts 
Two cases of benign adrenal cyst lemoved at operation are reported Both of 
these maj be considered pseudo cysts 

Pam m the region of the cyst and symptoms related to the gastrointestinal 
tract have been present m the cases reported 
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These cysts do not appear to cause endocrine disease 
Pyelograpluc studies ha\ c been the most important diagnostic procedure 
Penronal or prcsacral air injection would be of value in the diagnosis of this 
condition 

609 Cherry Si , Springfield 4 , Mo 
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ROENTGENOLOGICAL APPEARANCE OF NORMAL 
ADRENAL GLANDS 

RICHARD H HARRISON III and LEONARD C DOUBLEDAY 

From the Division of Urology, Department of Surgery and the Department of 

Radiology, Baylor University College of Medicine and Jefferson Dams 
Hospital, Houston, Texas 

Subsequent to Caielh’s description of pernenal air insufflation and supple¬ 
mented by Rivas’ presacral air technique, many articles have appeared m the 
world literature largely dealing with the diagnosis of pathological conditions 
of the kidney and the adrenal 

In many instances, in good quality plam films of the abdomen, it is possible 
to discern the adrenal areas and determine whether an adrenal coitical tumor of 
clinical significance is likely to be present or not without resorting to air studies 

When a patient presents with chmcal evidence of so-called Cushing’s syndrome 
and air studies have been done, it may be difficult to state whether or not 
there is roentgen evidence of adrenal hyperplasia when a definite cortical tumor is 
not demonstrated in the films 

Here an attempt is made to determine roentgenologically the size and appear¬ 
ance of normal adrenal glands in order to establish more definite cntena which 
may assist the clinician in making a diagnosis A review of the literature on the 
various techniques and results of air insufflation is not included 

ANATOAn 

Gray’s textbook of anatomy desenbes the right adrenal as having the appear¬ 
ance of a “cocked hat” and the left adrenal as being semilunar or crescent 
shaped (fig 1) It should be noted that the upper lateral portion of the right 
adrenal bears a direct relationship to the bare area of the liver laterally and the 
inferior vena cava medially and anteriorly The left adrenal is located superiorly 
and medially to the upper pole of the kidney, interiorly, the an tenor suiface 
hes in relation to the splenic vessels and the tail of the pancreas These adjacent 
structures apparently account for the difference in their anatomical charactcns- 
tics 

Rivas clinically emphasized that Gerota’s fascia is deficient inferiorly which 
allows gas to pass inside it and diffuse around the kidney and adrenal as v r ell as 
passing externally to it (figs 2 and 3) 

TECHNIQUE 

Presacral retroperitoneal air studies w'ere performed on 50 chanty patients 
admitted to Jefferson Dans Hospital for nonendoenne disoiders In none was 
active retropentoneal disease anticipated Room air u r as used in all, the amount 
vaned from 200 cc in an infant to 2,000 cc in a 100 kg female patient, the aver¬ 
age being 1,000 cc per 65 kg individual The youngest patient was 4 weeks old, 
the oldest 85 years old In 13, additional urological studies were performed 
simultaneously, namely, retrograde pyelography m five, excretory urography 

Read at annual meeting, South Central Section of American Urological Association, 
San \ntonio, Texas, October 17-19, 1955 
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Right Li it 

Fig 1 Anterior aspect of normal adrenal glands From Grn} s Anatomv of Human 
Body 



Fig 2 Retrorectal and pelvic fascial anatom} Hatched area represents path of air 
ascent After Rivas 1 Bladder £ uterus S rectum i rectovaginal sac 5 vesicovaginal 
sac 6, sacroretrorectal sac 7 mesenteric roots 

in four, and aortographj in four In all instances the air was injected observing 
the usual precautions with the patient in the lithotomy position 

Radiographs were made in the anteroposterior supine position with the target 
film distance bemg 16 inches Additional films wore made during the first se\ eral 
hours, then dail> until the films were no longer of diagnostic \alue Thereafter, 
films were made Unco a week until the air had been absorbed 

COMPLICATIONS 

Following injection, all patients complained of lower abdominal fullness im 
tially, probablj a result of the air dissecting upward and antenorl} It usually 
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persisted for a few hours and occasional!}' up to 24 or 36 hours In 3 cases shoulder 
pain and/or paroxysms of coughing developed, probably indicating diaphrag¬ 
matic irritation Subcutaneous emphysema dei eloped in 25, lasting from a fen 
hours up to 48 hours Two patients required opiates and/or sedation in the first 
24 hours for relief of abdominal discomfort There was no morbidity after 48 
hours nor any deaths 

Although in this series no injection had to be discontmued before the decided 
amount of air was given, it is mandator}' to stop injection if a patient complains 
of chest pain alone, a symptom of mediastinal emphysema During injection, 



Fig 3 Demonstration of inferior defect in Gerota’s fascia After Rivas 1, Kidnej, 
2, suprarenal capsule, 3, liver, 4, diaphragm, 6, pleura, 6, pentoneum, 7, renal fascia with 
inferior outlet, 8, retroperitoneal colon 

should a patient suddenly become cyanotic and develop chest pam, nausea, 
irregular respiration, fall m blood pressure and tachycardia, gas embolus is to 
be suspected Immediately the patient should be placed with his right side up 
and supportn e measures begun Placing the patient in this position relieves the 
“air-trap” in the outflow tract of the nght \entncle 
Steinbach and Smith renewed some 3,500 cases from at least 17 major institu¬ 
tions, including 350 of their own in which 2 deaths from gas embolus are reported 

RESULTS 

Although the majority of cases showed fairly good distribution of air by 30 
minutes, the best films most constant!} were m 24 hours In 13 of the cases, 
both adrenals were adequately demonstrated for our calculations In 31, at 
least one adrenal w as nsuahzed Although some air persisted m one patient for 
3 weeks, the aierage number of days until complete absorption was twelve 
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After 72 hours, the radiographs w ere of no value for calculation In 4 cases, air 
did not fill one side, three cases had prior renal surgery and the fourth had had 
recurrent p 3 r elonephntic episodes with questionable cortical abscesses as a child 
Measurement For the purpose of initial measurement, the adrenal was con¬ 
sidered an approximate triangle A line was drawn connecting the points of the 
base This measurement was designated the “base measurement ” A second line 
vas drawn from the apex of the adrenal shadow to the midpoint of the basehne 
The distance from the apex to the pomt where the hne intersected the usually 
concave contour of the base of the adrenal shadow was designated “height 
measurement ” In addition, the adrenal shadows were traced on graph paper 
and the surface area estimated (table 1) 

Right adrenal gland The average “base measurement” was 2 5 cm (range 
1 0 cm to 3 3 cm ), the at erage 'height measurement” was 2 2 cm (range 1 4 
cm to 4 0 cm ) and the average area w as 2 0 cm (range 1 0 cm to 4 0 cm ) 
Left adrenal gland The average “base measurement” w as 2 9 cm (range 2 4 
cm to 5 0 cm ), the average ‘height measurement” was 2 0 cm (range 1 5 cm 
to 3 5 cm ), and the average area was 2 6 cm (range 1 4 cm to 8 2 cm ) 


DISCUSSION 


Although the patients selected for this stud 3 r had nonendocnne diseases or 
recent trauma, it is conceivable that the size of their adrenal glands might have 
altered, howet er, these changes are probably insignificant 

It has been suggested l> 3 r maii 3 r authors that carbon dioxide and 0 X 3 ’gen are 
superior gases for this procedure because they are rapidty absorbed and, should 
gas embolism occur, the chances for recovery are greater Even though the use 
of room air ma 3 r represent a hazard, we behet e that its use is a calculated nsk 



Fig 4 4 tvpical normal adrenal roentgenograph B, normal wedge-shaped right adre¬ 

nal iamnt 
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Fig 5 Collapaed fundus of stomach simulating adrenal mass 

justified by the fact that the 24-hour films were of superior quality, permitting 
better visualization of the adrenal glands 

Anteroposterior films were used for measurement as the magnification factor 
in this projection is less than in a postero anterior view 

The right adrenal shadow more often conformed to the Bliape expected from 
descriptive anatomy textbooks (fig 4, 4) In 2 cases, the right adrenal appeared 
as a thin wedged, elongated shadow, as described by Cahill (fig 4, B ) 

Only those cases in which the adrenal glands were completely outhned bi 
laterally, permitting accurate determination of both shape and measurement, 
were selected This eliminated the possibility of including unsuspected diseased 
adrenal glands in the Benoe and explains why the percentage of visualization is 
low 

In some instances it is difficult to define the margins of the adrenal gland m 
the pnoumogram because of shadows cast bj the connectiv e tissue septa which 
appear to be more abundant in the adrenal area It is our impression that too 
much gas in the adrenal area may accentuate these extraneous shadows and 
impair visualization of the gland 

It has been noted on se\ eral occasions by one of us (L C D ) that, the fundus 
of the stomach will evacuate its gas when the subject is m the antero posterior 
position and cast a rounded shadow of soft tissue density immediately above the 
upper pole of the left kidney, simulating an adrenal mass (fig 5) This has been 
proved by Iaminography 

Goodwin reports that the tail of the pancreas and the left lobe of the h\ or 
have been mistaken for adrenal masses 

BUSIMABT 

Presacral retroperitoneal air insufflation is a safe diagnostic procedure with a 
low morbidity and mortality For a gas, room air is preferred to oxjgen or car 
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bon dioxide Complications are mnumal and of short duration Only two fatal 
cases of gas emboli are currently known resulting from this route of adminis¬ 
tration The treatment is briefly discussed 
An aveiage set of dimensions has been given to assist the diagnostician, ena¬ 
bling him to appreciate the variations m size of normal adrenal glands 
Adequate roentgenological visualization of adrenal glands can be done in a 
sufficient percentage of cases to justify its being added to the diagnostic arma¬ 
mentarium of the physician 

We believe that presacral retroperitoneal air insufflation gives prompt, valu¬ 
able, visual information about the size, shape and position of adrenal glands, 
and that air studies should be as much a part of adrenal evaluation as hormonal 
studies Positive preoperative roentgenographic demonstration of suspected 
adrenal disease aids the surgeon 

R H H ,109 Porter Bldg , Bryan, Texas 
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ECHINOCOCCUS RENAL CYST CURED BY PARTIAL NEPHRECTOMY 

PAUL W ASCHNER and ELIAS GECHMAN 

From the Urology Ditnswn and the Medical Department Beth El Hospital, Brooklyn A I 

Echinococcus disease of the kidney is rare in man It is particularly rare on the 
North American continent, as indicated by the paucity of cases reported from 
this area In tho Journal of UnoLotn , for example, from its first issue m Febru¬ 
ary 1017 through tho most recent in October 1955, there are onh four papers on 
the subject One of these deals with tho disease in New Zealand 1 Of tho three 1- * 
patients reported from Amoncan clinics, all were foreign bom and had hied in 
the United States only 1, S and 12 years respoctit ely Baurys 1 in 1952 stated that 
only 35 cases had been reported in this country In the medical literature from 
areas in w hich echinococcus disease is, or was, relatively frequent, such as Iceland, 
Australia, 1 New Zealand, 1 ‘ 7 ! Argentina,“ Brazil, Southern Europe, 10 11 the 
Middle East, and North Africa the percentage of kidney unohement varied 
from 0 05 per cent to 7 6 per cent, the a\ erage about 2 5 per cent Including coun 
tries like India 11 where hydatid disease is rare, about 246 cases of renal echino¬ 
coccus hat e been recorded, in all 

Taema echinococcus granulosus is a small tapew onn inhabiting the upper part 
of the small intestine of the dog family (volf, fo\, jackal, dog) The adult w orm 
which consists of only four segments, is 2 5 to 5 0 mm long The ova discharged 
in tho excreta of the dog are ingested by cattle, swine and especially sheep, and 
occasionally by man, usually m chddhood After tho outer cot enng is digested 
away by the gastno juice, the embryos are liberated and find their w ay to the 
liver by entonng the portal circulation Thence some filter through to the lungs 
Fewer still enter the sy atomic circulation by way of a patent foramen ovale or by 
tra\ ersmg the pulmonary vascular sy stem to reach the brain, spleen, kidney, etc 
Where arrested, they develop into cysts which grow very slowly TVithm them 
daughter cysts are formed From the inner layer or brood mombrane dovelop 
larvae identical with the head or scolox of tho definitive parasite, bearing four 
suckers and hooklets in a double row circle 
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The disease occurs m man v hen he Ines in close association with sheep and 
their shepherd dogs under unhygienic conditions In Holland, Snapper 13 pointed 
out in 1917 that hydatid disease v as endemic w here sheep w ere slaughtered with¬ 
out adequate sanitary inspection and the dogs ate discaided offal infested with 
hydatid C 3 r sts Humans can then lie infected by the eggs present in the dogs’ 
excreta 

The distribution of hydatid disease in man is about the same in mast parts of 
the world livei, 70 pei cent, lungs, 10 per cent, except m Austiaha where lung 
involvement in children is 25 per cent, 14 spleen, 2 5 per cent, kidney, 2 pei cent, 
other abdominal organs, 5 pei cent, muscle and cellular tissues, 5 per cent, biain, 
5 pei cent, bone, 0 5 per cent It now appears that infection occurs in childhood 
and that the average cyst is almost as old as the patient harboring it 

It is obvious that to reach the kidney, the echinococcus embryo must pass 
through both the portal and pulmonary cndilation, unless there is a patent sep¬ 
tum or foiamen ovale Lodged m the lenal cortex the hydatid cyst gradually en¬ 
larges, compiessing lenal tissue, causing displacement of renal pelvis and calyces, 
obstiuctive phenomena with infection or calculus foimation Calcification of the 
cyst vail may occui Perfoiation into the outflow system may lesult in renal cohc 
due to passage of daughter cysts oi calcific material (Secondary infection super- 
vemng may lesult m pyelonephntis or local renal suppuration Perforation out¬ 
side the kidney may cause retroperitoneal involvement, of the pentoneal cavity, 
oi thiough the diaphiagm into the lung and bronchial system 

DIFFERENTIAL DIAGNOSIS 6 16 

Hydatid disease of the kidney must be differentiated from polycystic kidney, 
solitary and multiple cysts of the kidney, renal neoplasm, caibuncle of the kidney, 
retroperitoneal tumors and cysts, splenic lesions Study of the urinary tract by 
intravenous urography, retrograde pyelouieterogram (plus pen renal insufflation 
except when secondary infection is suspected) and aortography when additional 
information is desired, is of value in demonstrating the resulting anatomic and 
functional changes of the affected kidney Laboratory methods, 16 however, are 
essential m arriving at the etiological diagnosis Highly suggestive is pronounced 
eosmophiha More leliable is the complement fixation test of Ghedmi and Wein¬ 
berg reported as 85 per cent positive, and the intradermal test of Casom reported 
as 92 pei cent positive In both reactions hydatid cyst fluid is used as the antigen 
These reactions are said to be positive in all taenia infestations, not only in echino¬ 
coccus disease In open lesions hooklets, scohces oi bits of laminated membrane 
may be found in the sediment of the urine 

Theiapj foi unilateral renal echinococcus disease has been nephiec- 

13 Snapper, I Beitrag zum Wesen der Verbreitung der Echinokohkus krankheit Kranh- 

lieits Forschung 2 S7-115, 1917 ,, 

14 Graham, H B , quoted by Fairley, U D In results of an analysis of thirty-three 
cases of hj datid disease of the lung Med J Australia, 1 34&-355,1922 

16 Berger, I R and Cowart, G T Renal echinococcus disease Radiology, 6Z S5A-SS/, 
1954 

Todd, J C and Sanford, A H Clinical Diagnosis bi Laboratory Methods Philn- 
delplua W B Saunders Co , 1929, pp 487-490 



PARTIAL NEPHRECT0M1 FOR ECHINOOOCCUB CYST 


25 


tomy‘ * 10 11 17-18 when tho other kjdnej is normal and adequate functionally 
If the lesion is too large, or grossl) infected secondarily, if both kidneys are m 
\ol\ed or if a solitary ladnej is the site of the lesion, the praetico has been to 
marsupiahie the cyst and treat the inner lining with 2 per cent formalin 1 16 
Tho exposed cyst has also been aspirated and injected with formalin solution 
This should never be done through the abdominal wall for fear of leakage and 
severe anaphylactic reaction Although Kretschmer 1 suggested m 1023 resection 
when posable, no case of partial nephrectomy for echinococcus cj si of the kidney 
lias been reported 

We present herewith the cose historj of a patient in whom tho preoperative 
diagnosis of echinococcus cyst of tho left kidnev was made and confirmed and in 
whom the diseased segment with cj st intact w as resected successfully, conserving 
the major part of the organ 


CASE REPORT 

M Y , Beth El Hospital No 21351, male, Hebrew, aged 43, married, was ad 
nutted January 17, 1955, discharged Februarj 17, 1055 Born in Russia, he went 
to Israel at age 13 whero ho li\ ed in the Arab quarter of Haifa He sen od m the 
Israeli Army during tho wars against the Arabs, from 1042 to 194S There w as a 
dog in his home from 1943 until his wnfc and he left for the United States i 1 1 1 1 
ruary 1953 Ho was a builder He never tended nor slaughtered sheep 
In August 1029 he was stabbed in the left paraumbilical region He had to I 
transfused for serious blood loss m a hospital at Haifa, but he was not opera 1 1 
upon In 1942 ho sustained shrapnel wounds m his left lower leg posteriori) 
Two weeks before admission there was sudden onset of nausea, Vomiting, and 
temperature elevation to 104F Ho w os confined to bed with shooting pains m h 
left abdomen, neck, back, arms and legs His local physician prescribed terra 
mvcm, but ho took only eight capsules of 250 mg each 

On admission tho blood pressure was found to bo 125/76, pulse rate 80 per mm 
ute, respirations 24 per minute, temperature 101 8F Tho lattor rose to 102 8F 
but subsided to 9S 8F on the third day remaining thereafter below 100F without 
specific drug therapy On physical examination the positive findings w ere enlarged 
tonsils, congested pharynx and fauces, small nodes in neck and axillae, systolic 
murmur at the apex In the left upper quadrant of the abdomen a tender mass 
w as palpated extending into the flank Some observers thought it to be a large 
spleen but others considered it renal becauso its lower border was rounded and 
it was ballottable into tho lorn It moved with respiration There was Borne dull 
ness at the left base but the lung moved freely with respiration 
Voided urine was negative except for occasional erythrocytes, three to four 
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leukoc 3 'tes and an occasional hj aline cast per high pou er field Urea clearances 
79 per cent and 115 per cent Phenolsulphonphthalein excretion 42 per cent m 
2 hours Stool negative for ova and parasites Sedimentation rate 7 mm per hour 
(Wmtiobe), hematocrit 43, hemoglobin 14 gm White blood count 23,000, seg¬ 
mented 55, stabs 15, eosinophils 16, lymphocytes 14 Mazzmi test negative 
Blood chemistiy determmations glucose 97 mm per cent, urea nitrogen 15 mm 
per cent, total protein 7 1 gm per cent, albumin 3 9 gm per cent, globulin 3 2 gm 
per cent, calcium 9 8 mg per cent, phosphorus 2 3 mg per cent, alkaline phospha¬ 
tase 4 King-Arm strong umts, thymol turbidity 2 umts, cephahn flocculation 4+ 
Cholesterol 164 mg per cent of vhich 38 per cent uere nonestenfied Blood cul¬ 
ture v as negatn e on three occasions 

Roentgen examination of the chest shoved the left diaphragm elecated vith 
some fluid m the costophremc sinus but on fluoroscopy the diaphragm moved 
freely Excretoiy urography on Januar 3 r 18 shov ed the right kidne 3 r calyces and 
pelvis and ureter norma 1 with v ell-defined psoas margin On the left side the 
psoas margin vas obscuied b 3 r a poorty outlined mass under the diaphragm occu- 
P3 r ing the splemc and renal areas Ihere v as good excretion, the renal pelvis vas 
small, the catyces large and rounded, but these structures were displaced 
marked^ cephalad and lateral^ and the kidmy was apparently rotated The 
uppei third of the ureter vas not visualized, the lover third appeared about 
normal in position but contained a small calculus 3-4 mm in length at the lei el 
of the ischial spine (fig 1) 
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Fig 2 A loft retrograde pyelogr&m Upper uroter displaced laterally and apparently 
lenvoa lateral aspect of renal pel via Small calculus in contact with catheter B left retro¬ 
grade pyelogram left oblique exposure Demonstrates renal rotation pelvis anterior, 
calyco* posterior Uppor ureter displaced far anteriorly coursing downward in front of a 
mass Small calculus in left lower ureter in contact with catheter 

The following day cystoscopj and ureteral catheterization with left retrograde 
pyeloureterograni were accomplished (Dr Henry Bloomberg) In cultures of unno 
from the bladder and each ladncj, hemolytic staphylococci, sensitive to chloro- 
mycotin and magnamycm, wore found Indigo carmine, injected intravenously, 
appeared from the right mdo in 6 minutes in good concentration, from the loft 
side in 20 minutes m poor concentration A cathotor was placed in the left ureter 
and a left pyeloureterograni made The roentgen studies earned out m antoro- 
postenor and left obliquo positions showed the small calculus ni tho lower ureter 
in close contact with tho catheter The ureter was dislocated to the left and far 
anteriorly by a retropentoneal mass in front of which it coursed As on the ex¬ 
cretory urography the renal pelvis and its dilated calyces w ere displaced upward, 
laterally, and rotated (fig 2) 

Tho impression of the urologists was at first that the patient had expelled a 
small calculus from an anomalous “cake” kidney down into the left lower ureter 
with accompanying pyelonephritis This would ha\e explained the pam, fo\er 
and loukocytosis but not the eosinophiha Under further observation the leuko 
cytosis declined in 48 hours from 23 000 to 14 000 per cubic mm , but the percent 
age of eosmophils rose to 35, 40, then 50 This nso seemed to ocour with each 
further examination of the pationt by cystoscopy, pyelography, abdominal pal 
pation The erythrocyto sedimentation rate roso to 28 mm per hour (Wmtrobc) 
Hie first impression was therefore abandoned and it wn s concluded that echino¬ 
coccus cystic disease involving the lower polo of the left kidney could w oil explain 
the eosmophiha, the clinical course and the roentgen studies Sorum for echino¬ 
coccus complement fixation sent to the New York City Bureau of Health labora¬ 
tories was reported 4+, (the da\ after surgerx had been performed) It is of inter- 
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cst that the leaction was still present in the serum when the patient was ready 
foi discharge from the hospital The reaction has been known to persist for a year 
v hen the disease has been successfully eradicated Persistence beyond that period 
is said to indicate another focus in the patient 

By the time retroperitoneal exploration had been agreed upon by the medical 
department and the urological division, the patient was afebrile, up and about, 
and the ballottable renal mass was no longer tender The opinion of some ob¬ 
servers how ever was inclined to the diagnosis of retroperitoneal Hodgkin’s 
disease 

Operation was performed (P W A ) January 27,1955 undei spinal nupercaine 
analgesia using Jones’ solution Incision left oblique over tv elfth nb from border 
of the rectus abdominis to angle of nb, then upv ard over eleventh and tenth nbs 
paraspinally The twelfth nb was resected togethei with segments of 3 cm of the 
eleventh and tenth ribs without pleural injury (Nagamatsu’s incision) The fascia 
of Gerota was incised over the entire length of the underlying renal mass Find¬ 
ings Left suprarenal gland normal Upper tlnrd of the mass vas normal kidney 
tissue rotated so that the convex border lay posteriorly, the renal pelvis and ureter 
antenorly The latter passed downward and fora aid densely adherent to the 
peritoneum anteriorly and to an elastic mass 15 cm in diameter posteriorly The 
mass was within the stietched-out renal capsule, and the inflamed perirenal fat 
bound it to the peritoneum anteriorly and to the panetes posteriorly The lenal 



Fig 3 Mass resected from left kidnej, lower pole Specimen transected Shows wall of 
cyst find surrounding nm of kidne\ tissue which invested it Uncovered area of cyst was in 
contact with lover margin of renal pelvis and elongated lover calyx 
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J Fio 4 Left retrogrnde p^eloureterogram 3 months after operation Renal pehi 
normal position, moderately enlarged calyces less dilated, less blunted Upper ure' 
angulated duo to adhesion to line of renal repair 

vascular pedicle entered anteriorly just abo\ o the renal pelvis and contained 
oral enlarged lymph nodes, one of v hich was removed for examination Procedn 
By blunt and sharp dissection the entire kidney with its lower pole mass was 1 1 
and delivered The ureter was dissected from the peritoneum which was a i 
dentally opened and repaired The ureter was traced upward to the renal p< his 
Kidney tissue vas found thmned out antonorlj and posteriorly over the large 
cystic mass An incision was made through the renal capsule and renal tissue m a 
trans\ erse direction This led to a thick-n ailed cyst w hich could now be separated 
from the kmer margin of the renal pelvis and its elongated lower calyx The mass 
having been remoied intact, kidney capsule and underlying renal tissue were 
approximated with interrupted chromic catgut sutures so as to co\ er the exposed 
pelvis and calyx Onlj one blood i easel required ligation The conserved uppor 
two thirds of the kidney were reposted in normal position under the diaphragm 
A rubber dam was placed around the 1cm er reconstructed margin and a packing 
v as placed to hold the organ up m place Closure Muscles and fascia were op 
proximated with figure 8 sutures of chromic catgut The drains v ere brought out 
at the angle of the wound The skin was dosed with silk sutures 
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Pathological repoit (Dr David H Spain) The lymph node shoved nonspecific 
inflammatory changes The mass proved to be a cyst with walls 1 cm in thick¬ 
ness, hned by whitish membranous material It v as filled mth a p inki sh-tmged 
flmd contaimng hooklets and cholesterol crystals No daughtei cysts were noted 
(fig 3) Diagnosis Echinococcus cyst 

Postoperative course Although no unusual blood loss occurred during the pi o- 
cedure, the patient’s hemoglobin declined from 11 2 to 9 5 gm The leukocytes 
diminished from 14,000 to 9,800 per cubic mm Eosinophils diminished from 50 
to 8 per cent Hematocnt declined from 42 to 33 The erythrocyte sedimentation 
rate remained at 28 mm per hour (Wintrobe) Temperature remained below 101F 
until the drains were removed on February 2, the sixth postoperative day It then 
rose to 102F after a mild chill On Februaiy 7, the eleventh day after operation, 
about 100 cc of pus v as evacuated from the depth of the v ound at the drainage 
site and a latex tube inserted Culture of the pus yielded hemolytic Staphylo¬ 
coccus as had been found m the unne before surgery The organism was coagulase 
positive and sensitive to erythromycin, chloromyeetm and terramycm 

Despite the adnnmstration of appropriate antibiotics, the w ound continued to 
dram moderately until Ably 10 On May 15, a checkup cystoscopy and left retro¬ 
grade pyeloureterogram revealed that renal pelvis and calyces v ere moderately 
dilated, because the upper ureter vas angulated and adherent at the repaired 
renal tissue suture lme (fig 4) The small calculus noted before operation was no 
longer demonstrable The patient had not observed its passage The unne was 
clear, pH 5 0, nucroscopic examination negatn e The patient had no subjective 
complaints, felt well enough to have resumed work, and had gained v eight 
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LONGEVITY FOLLOWING NEPHRECTOMY 

ALBERT E GOLDSTEIN 

From the Deportment of Urology and Hoffberoer Urological Research Laboratory Stnai 
Hospital Baltimore lid 

The thought of having a kjdnoy remov ed causes great unhappiness to a patient 
A mental hazard is immediately added to the disturbed phvacal condition which 
already exists Many thoughts of the unknown future penetrate the mind so that 
the urologist is confronted with several questions which he must be prepared to 
answer 1) Can I lire a normal life with one kidney? 2) Will longevity be inter¬ 
fered with? 3) Will I be compelled to hve a restricted life, as far as work activities, 
diet, indulgence m athletic sports, marriage, and pregnancy are concemod? 4) Will 
I ha\ e difficulty m obtaining insurance? 

In order that those questions might be answered sntisfactonly and intelligently, 
it wns decided to analyze all eases of nephrectomy on the urologic sen ice at the 
Sinai Hospital from 1918 to 1954 inclusive a period of 30 years These patients 
were operated upon by six qualified urologists and the -various residents in 
urology Approximateh 79 per cent of these operations w ere performed by two 
surgeons (Dr A E Goldstein and Dr B S Abeshouse) 

Questionnaires, personal letters to the pationt or families, telephone communi 
cations and personal examinations, where possible, were made in this group of 
591 cases (table 1) 

The classification of the lesion for which these nephrectomies were performed 
included a larger variety than those reported by others (tables 2 and 3) 

Unfortunately, the few studies previously' made bav e Dot been ox er a sufficient 
period of y ears so that we are unable to make many comparisons This is un 
doubtedly due to tho fact that not mam nephrectomies w ore performed before 
the beginning of this coutury 

Denung in 1938 stated that, "the first successful nophrectomy was performed 
by Dr Erastus Brndloy Wolcott of New 1 ork in 1801 and was followed by Dr 
Gustave S;mon of Heidelberg in 1809 After that, few nephrectomies were per 
formed successfully for many y ears The failure of Paul Von Brun m 1879 caused 
a discontinuance of the procedure until after nseptio surgeiy ” 

The contributions by the Russian physician Solovov in 1933 and Deming, 
Kretschmer and Mnthfi m this country were probablv the most important ones 
made up to 1945 

It is interesting to noto that our largest group of nephrectomies was performed 
for renal neoplasm (107), tho second, for calculous py onephrosis (100) These tw o 
groups, plus the group of hy dronophrotic eases, make up more than fiftv per cent 
for w hich nephrectomy was performed 

In any group of cases in which nephrectomy is accomplished, one always finds 
it necessary to perform secondary operations 

Read at annual meeting, American Urological Association Los Angeles, Calif Mn\ 
16-10 1W5 
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Table 1 


Questionnaires sent to patients or families 591 

Questionnaires answered, letters received/or examinations made 391 (66 1%) 

Unknown whereabouts or condition of patient up to 1956 200 (33 0%) 

Statistics from answers and examinations 391 cases 

Living to date 253 (64 7%) 

Dead to date 138 (35 3%) 


Table 2 Classification of pathological process for which nephrectomy was performed 


1 

Renal neoplasm 

107 

11 Renal atrophy 

6 

2 

Calculous pyonephrosis 

106 

12 Renal trauma 

3 

3 

Hj dronephrosi8 

91 

13 Renal polycystic degen 

4 

4 

Renal calculi 

71 

14 Calculous hj dronephrosis 

4 

5 

Pj onephrosis 

54 

15 Aneurjsm of renal artery 

2 

6 

Pj lonephntis 

44 

16 Renal infarction 

2 

7 

Renal tuberculosis 

38 

17 Hemangioma 

1 

8 

Renal cong malformation 

15 

18 Nephrosclerosis 

1 

9 

Renal cysts 

10 

19 Unnary fistula 

1 

10 

Renal ptosis 

9 

20 Papillitis 

1 


Lost case histones 



21 


Total nephrectomies 



591 


Table 3 Longevity after nephrectomy 
Other Authors 


Author 

Year 

Cases 

Study 

P O Years 

Per Cent 

P O Mortality 

Fisher 

1927 

100 

5 

7 0 

Prather and Crabtree 

1933 

296 

no data 

1 01 

Solovov 

1933 

205 

no data 

no data 

Posner 

1935 

241 

no data 

no data 

Doming 

1938 

180 

15 

3 9 

Kretschmer 

1943 

156 

25 

no data 

Math 6 

1945 

247 

25 to 30 

2 to 3 

Rioseco and Baezo 

1948 

90 

6 5 

1 1 

Freeman 

1949 

3 

27, 35, 43 

None—onlj 3 cases 

Coppndge, Roberts and Hughes 

1952 

270 

no data 

1 0 

Rodriguez, Toland and Schwartz 

1954 

227 

10 

004 

Goldstein 

1955 

591 

36 

2 2 


Since the kidney is a vital organ of the body, an important role of the urologist 
is to preserve as much renal tissue as is possible Therefore, considerable thought 
must be given before a kidney is sacrificed In cases of calculous hydronephrosis 
oi pyonephrosis, the decision to remove either the stone or perform a nephrec- 
tomy is an important one with which urologists are daily confronted Maity 
kidneys v hich formerfy v ould have been sacrificed are now preserved because 
of advances m chemotherapy, conservative procedures and improved techniques 
It is with this idea of conservatism that occasionally more than one surgical 
procedure is performed on the kidney, short of nephrectomy, but frequently 
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ends bj necessity m a secondary nephrectomy We ha\e performed 04 (10 8 per 
cent) secondary nephrectomies (table 4) 

Whereas secondary nephrectomy is a more hazardous procedure in our senes 
there were no immediate or early deaths, and the procedure has not contnbuted, 
as far as we can determine, to a shorter span of life 
The youngest patient upon whom we performed nephrectomj was 9 months 
of age The diagnosis was Wilms’ tumor Opemtion was accomplished Decern 
her 28, 1951 The child is ali\ e and well 
The oldest patient was a man of 82 who underwent nephrectomj for pjelo- 
nephntas on Apnl 8 1947 The questionnaire that was sent him has not been 
returned 

Seventeen (2 8 per cent) of our patients were children under 10 years of ago, 
an additional 21 (3 0 per cent) were under 20 years The largest group of patients, 
553 (93 G per cent) w ere operated upon betn eon the second and seventh decades 
of life (table 5) 

The pathological process that necessitated nephrectomy did not particularlj 


Table 4 Secondary nephrectomy 



Case* 

Renal calculi 

21 

II > dro nephrosis 

13 

Pyelonephritis 1 

10 

Calculous pyonephrosis | 

6 

Pyonephrosis 

4 

Ronal trauma 

3 

Ronal congenital malformation 

2 

Tuberculoma 

1 

Renal neoplasm 

1 

Renal infarction 

1 

Hemorrhage 

1 

Renal ptoaia 

1 

Total 

64 


Table 6 Age of patient* 


1 mo to 1 yr 

2 

1 yr to 2 yre 

2 

3 yrs to 5 yre 

5 

0 y re to 10 yre 

S 

11 yre to 20 yrs 

21 

21 yrs to 30 yrs 

00 

31 > re to 40 yrs 

110 

41 y re to 60 yrs 

131 

61 yre to 00 yrs 

127 

61 yre to 70 yrs 

S3 

71 yrs and older 

16 

Lost case histories 

21 

Total 

601 
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Table 6 Side and sex of ■patients 


Right 

Lett 

Male 

Female 

182 

161 

194 

149 

59 

66 

82 

43 

6 

7 

6 

7 

4 

4 

7 

1 

6 

6 

7 

5 

6 

4 

7 

3 

33 

26 

44 

15 

296 

274 

347 

223 

Lost case histones 



21 


Table 7 Post-nephrectomy and pregnancy 


Single females (at time of operation) who later married and became pregnant 5 

Married females who later became pregnant 6 

Difficult pregnancies 0 


bear any relationship to sex, although more male patients (347) required opera¬ 
tion than females (223) The involvement of one kidney oi the other did not 
seem to bear any relationship in any way In our series, nephrectomy was per¬ 
formed 296 tmies on the nght side, 274 tunes on the left (table 6) 

Study of the group of post-nephrectomy and pregnancy cases yielded interest¬ 
ing lesults, even though our senes was small (table 7) The question anses 
frequently as to advisability of pregnancy after nephrectomy 

These patients were watched and studied carefully In no case did the opposite 
kidney cause any disturbance There were no elevations of blood pressure, nor 
pain in the opposite kidney, noi any albumin or casts found m the unne In one 
post-nephrectomy case, interruption of pregnancy and ligation of the fallopian 
tubes were advised because of the condition of the opposite kidney 

Piather and Crabtree studied thoroughly the pregnant woman and concluded 
that nephrectomy was not a contraindication to pregnancy In their group of 
296 cases of nephrectomy, 55 per cent were tuberculosis of the kidney In ac¬ 
cumulated statistics that they have collected, the mortality rate was between 
1 09 to 1 4 per cent 

Undoubtedly, mstances exist where m the presence of a single kidney in a 
pregnant i\ oraan, interruption of pregnancy should be considered, particularly if 
the single kidney becomes damaged early m pregnancy and if renal comphcations 
become evident late in pregnancy One such case occurred in our senes 

Posnei, who also studied the condition carefully, concluded that pregnancy 
follow mg nephrectomy pursues a rather normal course and attempted to prove 
that, if the remaining kidney is normal, no disturbance should be encountere 
In cases of nephrectomy for tuberculosis, he recommended waiting several years 
before pregnancy w as considered Kanter and Ivlawans advocated sterilization 
in all cases where nephrectomy w'as performed for tuberculosis 

The question of early oi immediate mortality depends a great deal on the 
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condition of the patient rather than upon the age, assuming that all things arc 
equal, such as the experience and judgment of the surgeon, careful diagnosis the 
preliminary care that the patient has received, as well as the immediate post- 
operatne care Complicated conditions present at the time of operation and 
careful handling of tissues are extremely important and demand careful attention 
We have ahvaj s prepared our patient preoperatn ely as w ell as possible and hat o 
always gu en at least one pint of blood dunng the operativ e procedure Chemo¬ 
therapy was instituted post operativ ely in all cases Early ambulation was en¬ 
couraged w herever possible 

Because of all the precautions taken, we ha\o been fortunato to hare a mini 
mum of early deaths, 13 (2 2 per cent), sereral of which were not due to the 
operative procedure jS er crtheless, rr e hat e classed them as early post operatir e 
deaths (table 8) 

A renew of our early postoperative deaths discloses that in six (4G per cent) 
the cause was shock from 45 minutes to 96 hours following operation All G 
patients w ere poor operative risks due to complications One patient died on the 
table from hemorrhage In that case an aberrant renal vessel was cut across 
One patient hod a ser ere myocardial condition prior to operation and another 
had an unrecogmied coronary disease One patient died of adrenal insufficiency 
The adrenal was accidently removed. Autopsy wms not permitted 
Most of these deaths occurred early , possibly with present ndv ances m chemo¬ 
therapy and technique, some might not have occurred 
Nephrectomy was performed for tuberculosis m 38 (G 4 per cent) cases All the 
patients were carefully studied and a positive diagnosis made In the early cases 
no prescribed method of treatment existed aside from surgery' 

In our senes, no case occurred before the age of 13 years There were 3 cases 
between 13 aud 20 years, 25 cases (06 per cent) wore in the Becond and third 
decades of bfe, one occurred dunng the sixth decade Of the 38 patients 26 (G8 
per cent) were followed and examined (tables 9 and 10) 

Interesting enough, the patient who lived the longest in our senes of 391 


Table 8 Post nephrectomy early mortality 



Name I 

Ate 

Dupto«l» 

P O Death 

Ctuc of Death 

1 

A 

N 

61 

Py onephnms 

46 mins 

Shock 

2 

L 

8 

62 

Pj elonophntis 

1 hour 

Homorrhago 

3 

YV 

H 

47 

Itenril calculus 

16 hours 

Shock 

4 

8 

B 

60 

Cal cystic ladnoi. 

24 hours 

Shock 

5 

S 

R 

62 

Neoplasm 

24 hours 

Shock 

G ' 

B 

H 1 

66 

Pyolonephntis 

44 hours 

Adrenal insufficiency 

7 

A 

K 

62 

Neoplasm 

2 dnys 

Shock 

8 

M 

W 

64 | 

Cal pyonephrosis 

2 days 

Myocardial disease 

0 1 

A 

B 

65 

Hy dropyonephroaia 

2 days 

Septicemia 

10 

C 

G 1 

70 ! 

Cal pyonophrosia 

3 dnvs 

Cardiac 

11 

G 

It 

5S 

Py cloncphrltis horseshoe kidney 

3 da\s 

Coronary disease 

12 

J 

T 

36 

Tuberculous pyoneph 

3 day s 

Venous thrombosis 

13 

D 

W 

41 

Acute pyelonephritis 

4 days 

Shock 


13 (2.2 per cent) postoperative mortality 
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Table 9 Nephrectomy for renal tuberculosis 


Ages of patients 


Ages 

No Cases 

13 \ rs to 20 y rs 

3 

21 vrs to 30 % rs 

11 

31 yrs to 40 yrs 

14 

41 i rs to 50 j rs 

1 6 

51 y rs to 60 j rs 

3 

Cl c rs and above 

1 

Total 

38 


Table 10 Nephrectomy for renal tuberculosis 



Lit mg 

Dead 

1 da\ to 3 days 

0 

i 

5 day s to 6 mos 

0 

i 

6 mos to 1 yr 

1 

0 

2 y rs to 5 c rs 

5 

3 

6 y rs to 10 y rs 

5 

2 

11 \ rs to 15 y rs 

0 

0 

16 y rs to 20 y rs 

3 

0 

21 yn-s to 25 yrs 

1 

0 

26 y rs to 30 y rs 

1 

0 

31 y r rs to 36 yrs 

3 

0 

Total 

19 (73 per cent) 

7 (27 per cent) 


Table 11 Nephrectomy for renal tuberculosis 
Other Authors 



No 

1 

Senes 

Per Cent 

Coppndge, Roberts and Hughes 

14 

270 

I 5 

Rioseco and Baezo 

63 j 

90 

70 

Kretschmer 

49 

156 

31 4 

Doming 

36 

120 1 

30 

Fisher 

24 

100 

24 

Prather and Crabtree 

163 

296 ! 

50 

Goldstein 

38 

591 

6 4 


traced cases is one who was operated upon for renal tubeiculosis m 1918 at the 
age of 27 and is still aln e and w ell 36 years postoperatn ely at the age of 63 years 
In the 26 traced nephrectomy cases for renal tuberculosis, 19 (73 per cent) are 
living and 7 (27 per cent) aie dead The length of life of the lmng cases up to 
1955 is fiom 1 to 36 years or an a\ erage of 13 years 
The span of life of patients who died up to 1955 was from 3 days to 10 years 
w ith an average of 2 7 years 

The youngest patient operated upon for renal tuberculosis was aged 13 years 
m 1928 He is still aln e in 1955 at the age of 40 y ears 
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The oldest patient operated upon for renal tuberculosis was aged 07 He is 
still alive in 1055 at the age of 74. 

The existence of renal tuberculosis seems to depond on geographical loca 
tion, since the percentages car} great!} in the reported cases of other authors 
(table 11 ) 

Our largest senes of cases with tho shortest span of life after nephrectomy is 
that group comprised af vanous tyqies of renal neoplasms (table 12) This group 
consists of 107 patients (18 1 per cent) Of the 107, we wore able to trace the 
patients or records of 83 (77 6 per cent) See table 13 In the total group of 107 
cases, 0 u ere bet\\ ecu the ages of 1 month and 5 } ears, whilo 06 (00 per cent) 
were between the ages of 31 and 70 years Fn e patients were operated upon for 
renal neoplasm more than 70 years of age 

Fn e of our traced patients died within 0 months of the operation, while 30 of 
49 patients died within 6 years compared to 24 who hi ed as long as 5 3 ears 
Five patients hi ed as long os 10 years and 5 ns long as 15 3 ears 
Studies by other authors who haye performed nephrectomies for neoplasm 
have uot shown quite so high a percentage of tumors m their group ns ours 
Most authors liny c demonstrated the occurrence of renal neoplasm from 7 1 


Tcblk 12 Nephrectomy for neoplasm 
Agos of patients 


Aies 

No 

1 mo to 5 y re 

6 

21 yrs to 30 yra 

1 

31 yra to 40 yrs 

s 

41 yrs to CO vrs 

10 

51 yrs to 60 yra 

49 

61 yrs to 70 yra 

22 

70 yrs and above 

5 

Total 

107 


Table 13 Nephrectomy for neoplasm 



1955 

Llyfajj 

Dad 

1 da> to 3 dya 

0 

2 

3 dya to 6 mos 

0 

3 

6 mos to 1 yr 

9 

22 

2 yra to 5 yra 

15 

12 

6 yrs to 10 yrs 

5 

5 

11 yra to 15 \ rs 

5 

4 

10 yrs to 20 vrs 

0 

0 

21 yrs to 30 > rs 

0 

I 

31 vrs to 30 > is 

0 

0 

Total 

34 (41 per cent) 

40 (50 per cent) 
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to 12 per cent except Deming whose percentage was 19 4 per cent against ours 
of 18 1 per cent (table 14) 

In the 83 traced nephrectomy cases for neoplasm, 34 (41 per cent) are living 
and 49 (59 per cent) aie dead up to 1955 

The span of life of those patients living to 1955 is from 1 to 15 years or an 
at erage of 4 7 years 

The span of life of patients who died up to 1955 was from 1 day to 21 years 
with an average of 4 1 .years 

The youngest patient opeiated upon for renal neoplasm was 9 months old in 
1951 He is still aln e at the age of 5 to 1955 

The oldest patient operated upon for renal neoplasm w'as 79 in 1950 He died 
m 1953 

Of the total gioup of 391 traced nephrectomy cases, 253 (54 7 per cent) were 
living up to 1955 while 138 (35 3 per cent) were dead up to 1955 (table 15) 

These figures include the deaths among cases for neoplasm and tuberculosis, 
both of which groups had a shortei span of life Death occurred sooner than m 
other groups 

The span of life following nephrectomy m the groups other than tubeiculosis 
and neoplasm is good and m most instances life w as not affected or shortened 
m any way It appears that the supplementary action of the remaining kidney 
is almost always sufficient for vital necessities 

Following nephiectomy, in G cases, the opposite kidney was operated upon for 
a pathological condition w r hich existed poor to nephrectomy 


Table 14 Nephrectomy for renal neoplasm 
Other Authors 



No 

Scries i 

Per Cent 

Coppridge, Roberts and Hughes 

29 


mm 

Rioesco and Baezo 

7 



Kretschmer 

11 



Deming 

35 



Fisher 

12 

ioo ; 


Goldstein 

107 

591 | 

mm 


Table 15 Patients subjected to nephrectomy, living or dead to 1955 



Living J 

Dead 

' 

1 daj to 4 dj s 

i 

0 

13 

5 d\ s to 6 mos 

0 

22 

0 mos to 1 j r 

32 

30 

2 j rs to 5 j rs 

72 

35 

0 j rs to 10 i rs 

GS 

18 

11 j rs to 15 \ rs 

34 

10 

16 yrs to 20 j rs 

21 

5 

21 jrs to 30 jrs 

20 

5 

31 3 rs to 36 \ r« 

6 

0 

Total 

i 253 (64 7 per cent) 

i 

138 (35 3 per cent) 
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In 3 cases a pathological process dev eloped m the opposito kidney after neph 
rectomy In these 3 cases the blood chemistry becamo elovated and was 
reduced after the operation on the single kidney 
Patients who had hypertension prior to nephrectomy showed no improv ement 
except in 3 cases m which the operation was performed for congenital renal 
atrophy Following nephrectomy m these 3 cases, the blood pressure was reduced 
only to become elovated again from 3 to 15 years The blood pressure did not 
nse in any caso following nephrectomy 
In the enses of infection, the pyuna subaded m all instances after nophrec 
tomy except m those w here infection existed in the other kidney prior to opera 
tion 

In those cases of nephrectomy for trauma (three) the patients were operated 
upon at the ages of 2G, 11, and 8, and are still nine and m good condition 2, 19 
and 21 years respectively The opposite kidney m each case is still normal 
Schatz believ es that the remov nl of one kidney following an accident or other 
wise docs not impair the physical strength, provided no complications set in nnd 
that the opposite kidney remains in good condition Rotolo, in a study of work 
efficiency following nephrectomy, claimed that these patients enjoy normal 
health except that they aro less resistant to infections 
The pyelographic pictures were not altered in the remaining ladnoy after 
nephrectomj except m those cases where it was defective before operation 

stuaLun 

Nephrectomj was performed on 591 patients for various types of pathological 
conditions Through v anous means of followup, it was possible to study m some 
detad the outcome of 391 eases Nephrectomy for neoplasm comprised our largest 
group while nephrectomy for tuberculosis occurred about ono-third as often 
The average life span after operation for renal tuberculosiB in the cases hung 
to 1955 was slightly better than 13 years, whereas m those who died before 1955, 
it had only been 2 7 yrears Eight of 19 patients wore living after nephrectomy 
for tuberculosis between 15 and 36 years One isolated case of nephrectomy for 
renal tuberculosis had a life span of 3G years 

The average life span in nephrectomy for neoplasm among those pntients w ho 
were living to 1955 was 4 7 years while among those who died prior to 1955, tho 
Burvn al had been approximately 4 1 y ears In isolated cases of nephrectomy 
for renal neoplasm tho patients hved as long as 15 and 21 j'ears 

On the wholo the outlook has been gloomy in both groups but considerably 
better in tuberculosis 

Ill the cases of nephrectomy for renal calculi, infections, trauma and in preg 
nancies, survival is considerably bettor No change has been noticed in the bfe 
of tho patient if the opposite kidnoy lias remained normal 
Tlus improv ement is duo to bettor surgical technique improv cd chcmotherapv, 
better and earlier diagnosis, blood trausfusion, and improv ed technique in 
anesthesia 

At no time need one hesitate to recommend nephrectomy provided tho oppo 
site kidney is in good condition What is needed is earlier diagnosis in all tvpes of 
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cases With the aid of new er drugs, we hope to avoid nephrectomy m some cases 
Preservation of renal tissue is very important, yet frequently nephiectomy can 
be considered a conservative operation 
Experience and judgment mil play a tiemendous part in the conservation of 
renal tissue with an idea of increasing the survival rate 

Patients can be assured and reassuied that they need not have any fear in 
regard to undergoing nephrectomy rrhen the decision is finally^ made Further¬ 
more, our experience indicates that the}' can live as well with one kidney as with 
two, provided the opposite organ is in good condition at the start and remains so 
We believe that a patient can live a normal life and that longer it} need not be 
shortened except foi those m -whom nephiectomy is accomplished be 1- ause of 
tuberculosis and neoplasm 

We have not restricted oui patients to anj diet, woik habits, exeicise, mar- 
liage 01 pregnancy with the exception of those who had tuberculosis 01 neoplasm, 
and we have not found any diffeience m the end results 
Relative to insurance, again we believe that from our studies these patients 
are no greater risks except those who have tuberculosis or tumoi In spite of this 
observation, nephrectomy patients are given a high rate because insuiance 
compames confuse these suigical cases with the various types of nephntides, 
certainly pooler risks The presence of albumin and casts in the unne after 
nephrectomy has occuned in only 2 cases axcept. foi those m rr Inch it existed 
pnor to operation On the contrary, in some patients rr hose unne contained 
albumin and casts pnor to nephrectomy, these elements disappeared aftei 
nephiectomy No patients demonstrated any maiked increase m blood piessure 
except those in rr horn an associated condition developed In patients r\ hose 
pressure was greatly elevated after nephrectomy, it invariably had been ele¬ 
vated beforehand 

Our study demonstrates that theie has been no interference with longevity in 
this group of patients after nephiectomy and living to 1955, excluding renal 
neoplasm and tuberculosis These patients demonstrate the presence of a healthy 
person, having In ed postoperatively to 36 years, an average of 10 1 years Many 
are still aln e, with a possibility of many more years of hfe Since 122 of the 
tiaced patients (exclusive of those operated upon for renal neoplasm and tuber¬ 
culosis) were subjected to nephrectomy after 50 years of age, SI oi 66 per cent 
liar e already In ed then average span of hfe of 65, and many more liar e gone 
beyond the a\ erage span of hfe The balance of those still alive have gone more 
than 10 yeais and still hare the possibility of reaching, or going beyond, the 
average span This is a positne demonstration that patients undergoing neph¬ 
rectomy can reach the average span of life of 65 years prorided the opposite 
kidne} r is m good condition at the time of operation 

3505 V Charles St , Baltimore 18, Md 
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EXFOLIATIVA CYTOLOGY’ AS AN AID IN THE DIAGNOSIS 
OF EARLY RENAL CARCINOMA 

S H BASSOW 

From the Department of Urology General Dose Memorial Hospital Denver Colo 

Early diagnosis of cancer is of paramount importance if surgical remov al of 
tho lesion is to offer a fa\ orablo prognosis The notoriously insidious growth of 
malignancy and, in many instances, the late appearance of the cardinal symp¬ 
toms may destroy the victim before surgory is effectively performed A test that 
will facilitate early diagnosis of malignancy deserves our earnest and serious 
consideration The histological investigation of desquamated cells, whenever 
available, is such a test and if expertly performed, should prove of invaluable 
service to the surgeon as well as patient 

Exfoliative cydology, as a diagnostic laboratory procedure m neoplasms of 
the urinary tract, attracted wido attention in the last decade Review of the 
recent literature amazes one with the scarcity of controversial opimon Paparu 
colaou and Marshall 1 , in 1945, first applied the smear test in the diagnosis of 
tumors in tho urinary system Two years later the former 5 made the following 
statement “The application of the smear test m urological cancer diagnosis can 
bo commended as a sound and dependable procedure which complements other 
means of diagnosis and helps in recognizing early or hidden malignant lesions ” 
Chuto and Williams 5 recommend the procedure in spite of the fact that, m 
their initial experience, a large percentage (45 per cent) of their reports were 
false negative Foot and Papanicolaou*, and Schmidlap and Marshall 1 empha¬ 
size the special applicability' of this method in early papillary carcinoma of the 
renal pelvis which is radiologically not demonstrable and which lesion can, 
justifiably, be regarded as “carcinoma m sjtu ” Similar expression of opinion 
is -voiced by Bunge and Kraushaar, Homson and others * r 

Ulfelder* summarizes his extensive experience with this problem as follows 
“Detection of cancer, while it is small and still unsuspected, should be the first 
duty of tho cytologist It is a superior method for detecting asymptomatic 
cancer 

A detailed discussion of the technique involved in this procedure is boy ond the 
scope of this paper However, one may briefly state that the basic principle, 

Road at annual meeting South Contra] Section of American Urological Association 
Son Antonio Texas, October 17-10, 1056 

‘ Papanicolaou Q N and Marshall, V F Cytology oa applied to tho urinary tract 
Scionco 101, 510 1046 

i Papanicolaou O N Cytology m neoplasm of the urinary tract J Urol 67 375 10-17 

i Chute It and t\ llllams, D W Exfoliated cells in the unno in diagnosis of mfllignnncv 
J Urol 59 OOi 1948 

4 Foot N C and Papanicolaou G N Early renal carcinoma in situ J AM A 130 
360, 1040 

• Schmidlap C J end Marshall V F Diagnostic value of urinary sedimont in mallg 
nancy of the urinary tract N 1 Stato J Med 60* 66 1050 

* Bongo R G and Rrnushnar, O F Cytology in early* renal malignancy J Urol 
63 464 1060 

r Uarnson, J H et at Smear of the urinary sediment in tho diagnosis of neoplasm of 
kidney and bladder Burg., Gynee & Obst 03 129,1951 

1 Ulfcldor IT Exfoliative cytology Vew Eng J Med 260* 911 1954 
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upon which positive reports aie issued, depends upon the expeuence of the 
pathologist to differentiate the tumoi cell from the numerous normal cells en- 
counteied on the smear Fundamental criteria of identification of the tumor 
cell have been adopted by various investigators m the field and these are suc¬ 
cinctly stated by Chute and Williams 3 a) marked variation m the size and 
shape of the cell, b) dark hyperchromatie staining nuclei, c) the presence of giant 
nuclei, d) relative increase of the nuclei in their ratio to the amount of cytoplasm 
Admittedly cytologic reports, by their nature so heavily dependent upon the 
personal equation, are subject to eiroi and one must constantly guaid against 
the possible pitfalls of the erroneous identification of the malignant cell While 
the false-negative reports detract from the dependability of the test, the false¬ 
positive may, and often do, lead to tragic consequences The expei lence and the 
keen eye of the pathologist noil reduce the possibility of such errors to a minimum 
The most vociferous opponent of this diagnostic procedure is J R McDonald 
of the Mayo Chmc Addressing a group of pathologists, McDonald 9 1 enounced 
the test as unreliable because of a large percentage of false-negative reports and 
a lesser, yet ominous, number of false-positive “Out of 78 cases of suspected 
lesions in the bladder only 36 showed tumor cells m the unne Of 84 cases of 
renal neoplasms tumor cells weie identified m only 19 of which sl\ were false¬ 
positive ” While these figures are so obviously impressive m the support of his 
critically negative attitude one may find that, on closer analysis, they aie not as 
foreboding as they appear McDonald omits a detailed classification of the 
types of neoplasm embraced by his figures 

It is generally admitted that parenchymatous renal lesions and the invasive 
squamous cell tjpe of carcinoma, involving the renal pelvis, ureter, and/or 
bladder, do not exfoliate typical cancer cells m sufficient numbei to be of reli¬ 
able diagnostic value in the examination of the urinary sediment by the Papani¬ 
colaou method In cases of papillary neoplasms, however, desquamation occurs 
eaily and is sufficiently prolific to render the smear of the urinary sediment a 
dependable test m early lesions not yet demonstrable by any other method 
This I say with all due deference to McDonald’s deserving eminence as a pa¬ 
thologist 

The problem that I piesent falls in the category of cases m which a conclusive 
diagnosis could not be made with the orthodox diagnostic procedures at our 
disposal 

J L , a 59-yeai-old man, fell 14 feet fiom the roof of a shed on the morning 
of February 24, 1953 There apparently was no gross evidence of injuiy and 
the man contmued on lus job During the day voiding was spontaneous, pain¬ 
less, and of normal frequency That night, however, the man was sent to the 
hospital, because of gross hematuria, and urological consultation solicited 
The patient, who had no specific complaints and no evidence of skeletal or 
visceral injury associated v r ith the fall in the morning, walked into the hospital 
unassisted Past history, as related by his family physician, was totally negative 

» McDonald, J R Exfoliativo cy tology m genitourinary and pulmonary diseases Am 
J Clin Path ,24 CS4, 1954 
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Fio 1 4 excretorj urogram taken on dor of fall IE minutes after injection of 30 per 
cent urokon Normal excretion bilaterallj No evidence of extravasation B t retrogrudo 
pyelographj done 24 hours following fall No demonstrable filling defeots or extravasation 
C retrograde urogram of right kidney taken on tenth hospital daj demonstrates no nb 
normality D retrograde pyologmm taken 24 dajs after fall falls to account for persistent 
hematuria 

and unrelated to the present complaint, that of hemntuna Blood pressure, 
pulse, respirations, and temperature ttere within normal range The abdomon 
presented no significant findings The kidneys were not palpable and both 
flanks were free of pam or tumefaction The bladder was not distended The 
perineum displayed no ovidence of trauma Catheterization demonstrated an 
intact urethra, a smoky brown unno, no clots and, upon careful irrigation, no 
evidence of disruption of tho bladder wall 

Excretory urograms, taken immediately following the pereursory physical 
examination, showed no donation from normal, bilaterally Extravasation, into 
the renal parenchyma or out into the tissues from the drainage mechanism of 
the upper urinary system, was definitely absent (fig 1, A) 

The following morning the unne persisted bloody Cystoscopy and retrograde 
urography revealed nothing abnormal except for bloody urine observed coming 
from tho right ureteral orifice, which xvas otherwise normal in appearance The 
bladder mucosa was intact and normal A bleeding polyp was encountered in 
the prostatic urethra which was removed with biopsy forceps and tho base 
electrofulgurated Both uretors were cothetemed with case encountering no 
obstruction between the bladder and tho kidney pelves Bleeding from tho right 
kidney was markedly intensified bv tho insertion of the ureteral catheter, much 
in excess of vvliat one usunlly encounters incidental to a cystoscopic mampula 
tion This finding recurred during subsequent cystoscopies The retrograde uro¬ 
grams were normal in every respect The smooth outline of the total drainage 
mechanism ruled out the possibility of trauma, stone, neoplasm, or chrome 
pv olonephrosis (fig 1, B) 

The polvp regarded os a possible source of the bleeding was subsequently 
exonerated from all blame However, tho specimen was sent, for histological 
study and the pathologists report stated "There is no evidence of malignant 
neoplastic growth ’ 
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Hematuna continued undirmrushed in spite of a normal hospital record and 
a symptomless patient On the tenth hospital day a nght retrograde urogram 
was done without showing any demonstrable filling defect m the renal pelvis 
A repeat urogiam 2 weeks later failed to shed any additional hght on the etiol¬ 
ogy of the hematuna (fig 1, C and D ) 

The obvious medico-legal implications m this case made it mandatory that a 
defimtne diagnosis be made and its relationship to the trauma incurred be 
established To submit a diagnosis of essential hematuna is contrary to my 
convictions and would not be legally acceptable With this in mind, the search 
for the causative factor continued 

Entertaining the possibility of an angioma, on the fourteenth hospital dajq 
the nght kidney pelvis was irngated with 1 per cent silver nitrate solution 
through a 7F plastic ureteral catheter which was left retamed for 24 hours 
This procedure proved useless and the hematuna persisted unabated 

On the seventeenth hospital day a 24-hour specimen of urrne w as sent to the 
laboratory with a request for study of the sediment for acid-fast micro-organisms 
as well as a Papanicolaou stain of the cellular elements Subsequently the pa¬ 
thologist reported “Acid-fast bacilli are not demonstrable The cellular elements 
are strongly suspicious of papillomatous giowdih, possibly papillary carcinoma ” 
To substantiate the finding of tumor cells more convincingly, the nght kidney 
pelvis was irngated with normal sahne solution and the collected specimen sent 
to the laboratory for further evaluation The following report ensued “Blocks 



Fig 2 Clump of cells obtained bj irrigating the right kidney pelvis X250 Nuclei ure 
he perchromatic with noticeable \anation in size and rtinpe 


DIAGNOSIS OP RENAL CARCINOMA 


SI 



Fia 3 A section through pupillary lesion from kidney pelvis X85 Note thickening of 
lining membrane with extension of neoplasm into the submucosa B same as 4 X160 
Hyperchromatic nuclei with variation in sue and shape are clearly visible Tumor colls 
extend beyond boundary of neoplasm 

made from sediment obtained by irrigating the kidney pelvis shorn a pattern 
essentially resembling that seen in the previous study of tho 24-hour unne 
Minute cell groups, resembling those described before, are more clearly ob¬ 
served now This strongly suggests the presence of a papillary lesion probably 
located in the renal pelvas" (fig 2) 

After consultation with other pathologists, a ho concurred m tho diagnosis, a 
right nephrectomy was performed, by tho customary lumbar approach, on 
March 31, 1953 No difficulty was encountered during surgery A largo portion 
of the ureter yvas resected along with the kidney Grossly, the organ displayed 
no abnormality On section, however, and after a persistent search by tho 
pathologist, a papillary lesion, 4 mm in longest diameter, was observed in the 
upper major calyx The ureter appeared normal throughout its length externally 
as well as internally A summary of the pathologist’s report reads ns follows 
“Lesions found were limited to tho mucosa of the renal pelvis in the area of 
grossly vosiblo alteration In these fields tho lining membrane is found to consist 
of 8 to 10 layers instead of the customary 2 to 5 In bov end Holds the cell borders 
oro indistinct and the nuclei are hyperchromatic and show slight variation m 
shape and size Crowding of cells with rather dark, varying sized nuclei is scon 
in and around the papillary protrusions There is also penetration of a few nests 
of abnormal cells into the immediately adjacent connective tissues The renal 
parenchyma as well as the vessels and tho ureter are free of essential clianges 
While tho lesions obsorved ore not too impressive, I believe that they are indica 
tive of an early transitional cell type papillary carcinoma of the renal pelvis” 
(fig 3) 
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The postoperative course was essentially une\ entful Hematuna prompt!}' 
disappeared with no evidence of recurrence m over two } r ears The patient was 
discharged from the hospital on the tenth postoperative day and returned to his 
gainful occupation three veeks after surgery 

Twentj'-mne months following the surgical episode, the patient was found to 
be in good health and, on cystoscopi r , nothing abnormal was encountered in the 
bladder The unne was clear grossly and negative chemically as well as micro¬ 
scopically 


discussion* 

The confusing element in this case was the trauma sustained which appar¬ 
ently initiated the hematuna This incident was discarded as an etiological 
factor in the hematuna when urography was predo minan tly negative and when, 
after a reasonable penod of bed rest, the bleeding persisted Infection was like¬ 
wise ruled out m view of the negative pathological reports Repeated cystoscopies 
and retrograde urograms failed to demonstrate a lesion, a filling defect, or any 
other abnormality to account for the bleeding By the process of elimination 
the diagnostic problem was reduced to tv o possibilities angioma or neoplasm 
In desperation, after all accepted diagnostic procedures failed to establish 
the etiology of the persistent hematuna, histological investigation of the cellular 
elements in the urinary sedmient resohed the diagnostic difficult}' In spite of 
the element of error, that is at times encountered m the histological differentia¬ 
tion of the tumor cell from the normal, this case demonstrates that cytology, as 
a laboratory procedure, is practical and an invaluable adjunct to our diagnostic 
armamentanum in early urinary tract neoplasms of the papillary variety 

CONCLUSIONS 

A confusing problem of persistent, painless hematuna is presented 
The acceptable routine diagnostic procedures failed to establish a diagnosis 
The smear test apphed to the cellular elements of the unnarj sediment proved 
dependable, in this instance, and led to surgery before the neoplasm reached 
inoperable proportions 

Cytology is a dependable diagnostic procedure and deserves more extensive 
exploration m its application to mabgnanc}' of the unnaiy tract 

I am deeph' grateful to Doctors Ivarl Xeubergei and Michel Bograd for their 
co-operation and assistance in this case 

703 Republic Bldg , Denier 2, Colo 
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BIOPSY OF THE LOWER URETER 
BAXTER A SMITH JR 

It is comforting to have a pathologic diagnosis support a preoperntn c clinical 
diagnosis, the pathologic diagnosis may alter the therapeutio procedure Biops\ 
of many lesions of the ureter may be made endoscopically Theso methods no 
doubt are used frequent!} but the only reference I hni e found to them m the lit¬ 
erature is that of Roome, Flett, and Spooner 
If a ureteral lesion is intramural or juxtavesicnl and tho onfice will permit, 
biopsy may be taken with the flexible biops} forceps 

Satisfactory biopsy of lesions in the pelvic ureter, including the intramural and 
juxtaiesical areas, maj be obtained if tho Johnson basket will pass them 
Following introduction of tho basket bciond the suspected lei el, the bladder is 
emptied a J the basket rotated as it is withdrawn into the bladder A small 
amount of irrigating fluid is used to nnse the bladder, and smears and sections 
of the sediment are mado promptly At times, good Bized pieces of tissue adequate 
for seotion are obtained Rotation of the basket must be to the right if the 
basket is detachable 

|1 ILLUSTRATIVE CASES 

Case 1 Patient uas followed 3 years for recurrent, superficial papillary 
carcinoma of the bladder and interstitial cystitis Urogram December 11)48 



Fin 1 Cttao 1 Ureteral biops} obtained with floxjblc btopsv forcopA Note prcsonco of 
muBolo 

was negative for stasis At routine check, February 1049, mucosa within right 
ureteral meatus looked fuzz}, flexible biopsj forceps introduced 1-2 cm and 
bite of tissue obtained showing transitional carcinoma with nnasion (fig 1) 
Cystectomy was done 

Read nt annual meeting of North Central Section of American Urological Association 
Chicago III September 29-October 1 1055 
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Fig 2 Case 2 Ureterogram 
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Fig 3 Case 2 1, biopsj obtained bi Johnson basket, section of sediment Some sub 
mucosal tissue present B, section of excised ureter 





Fia 5 Case 3 \ biopsy obtained b> Johnson basket section of sediment B section of 
excised ureter 
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Case 2 Papillary carcinoma of the base of the bladder Mas treated by tians- 
urethral excision and radon implantation in 1949, left ureteral onfice Mas 
excised but not grossly involved m lesion April 1951, excretory urographj'- 
demonstiated left hydronephrosis, a pj'eloureterogram M r ith use of an acorn 
bulb shon r ed stricture or tumor of the juxtavesical ureter (fig 2) Biops 3 r noth 
the Johnson basket shoved tumor (fig 3, .4) Section of the meter removed at 
nephroureterectomy with excision of bladder cuff is shonm (fig 3, B) 

Case 3 Patient undenvent vesical diverticuleetomy for carcinoma involving 
the diverticulum in 1951 In 1952 a recurrence in the anterior wall was treated 
cystoscopically In October 1954, the bladder was negative, but hematuna of 
right upper tract origin occurred Retrograde pjmlogram shoved irregularity of 
the lower ureter (fig 4) Biops} r with the lohnson basket was done (fig 5, A) 
prior to neplnoureterectomy vith bladder cuff Figure 5, B is a section of the 
uretei 


CONCLUSIONS 

Attention is called to two methods of biops 3 r for Ion er ureteral lesions Upper 
ureteral lesions might be amenable to use of the flexible loop, multiple catheters, 
oi the n 3 r lon (Levant) basket 

It is of interest that the 3 patients cited had been follon ed 3 3 r ears for carcmoma 
of the bladder before ureteral lesions (piobabty secondary?) appeared, demon¬ 
strating the necessdy for periodic check of the upper unnary tract as veil as 
the bladder 

305 Medical Arts Bldg , Minneapolis 2, Minn 
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BILATERAL periureteritis plastica 

JAMES H HEJTMANCIK and MORETON A MAGIC 
Extrinsic ureteral compression with obstruction due to a nonspecific retro¬ 
peritoneal. inflammatory process is an unusual entitj with unknown etiology 
and uncertain prognosis Treatment has not been standardized because more 
experience is necessary before a definite plan of therapy can be adt ocnted In 
all cases reported, the ureter was involved by an extrinsic retroperitoneal mflnm 
matory process with no mtnnsio stnoture of the ureter itself demonstrable It 
is probable that mild forms arc either unrecognized or not reported 

In general, these coses fall into two distinct groups Eight cases have been 
reported in which the pathological process was a diffuse granulomatous type of 
inflammation which frequently extended from the kidneys to the sacral promon 
tory and from ono ureter to the other In these cases, the ongin of the patho¬ 
logical process was apparently not m the immediate periureteral area but en- 
voloped the ureters secondarily, as the inflammation spread In some, it was 
unilateral initially, however, both ureters eventually became lntolved At lapa¬ 
rotomy, a distmet diffuse retroperitoneal mass was commonly found The first 2 
patients wore reported bj Ormond m 1948 In one, tho process extended from 
the kidney to the sacral promontorj and included the ureters In the second, at 
operation, a flat retroperitoneal mass with indistinct lateral margins was felt 
covering the sacrum A case reported by Miller, Lipin, Meisel and Long revealed 
a firm, slightly hemorrhagic mass attending from the kidneyB down over the 
sacrum A rubbery mass with poorly defined edges situated chief!} over the fifth 
lumbar body was found by Bradfield Diffuse invohement was also reported by 
Mirabile and Spillane os the most recent case reported 
Probably of different etiology, largely because of tho extent of retroperitoneal 
inflammation, but causing a very similar clinical syndrome is the entity desig¬ 
nated as periureteritis plastica Ureteral mi olvement may be unilateral or bi 
lateral Generally, the periureteral inflammatory process envelopes a variable 
segment of the ureter in a periureteral inflammatory cuff or plastic scar The 
inflammation is not diffuse and only the immediate periureteral area is included 
Four cases of unilateral periureteritis plastica were reported bj Vest and Bare- 
larc They believed that possibly the ureter was secondarily inx olved from in 
fections of the low er unnnry tract through lymphatio spread 

The dominant clinical features of all seem to be reduced health, back, lom or 
flank pain, unexplained anemia, and varying degrees of unnnrj tract obstruc¬ 
tion Sometimes, tho clinical course is that of severe, resistant p\ clonopbntis 
There may be progress'e niotemia, oliguria or sudden total anunn, if invohe 
mont is bilateral Frequently, there is a bistorj of normal ptelograms obtained 
one or two months previous to the actual onset of ureteral compression with 
hydronephrosis and hydrourcter above The diagnosis is based, of course, on 
c ) otoscope and retrogrado pyelography 

In this case, tho diagnosis of pcriuretenlis was entertained, but other diseases 

Read at annual meeting South Central Section of American Urological Association 
San Antonio Texas October 17-10 1955 
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such as malignant lymphoma, reticulum cell sarcoma, Hodgkin’s disease and 
metastatic invasion could not be excluded and seemed more likely 


CASE REPORT 


A 24-year-old -white woman was first seen on November 6, 1953, with com¬ 
plaints of temperature elevation up to 101F and aching pains in the left flank 
and loin She dated the onset of her illness to May 1953, when she experienced 
moderate^ se\ ere aching pam at the crest of the right ilium with burning and 
frequency of unnation Her local phj'sician found a moderate degree of pyuria 
and excretory uiography w'as done (fig 1, A) Apparently, the pjmria responded 
to antibiotics, but the patient soon had episodes of nausea and vomiting wdnch 



Fig 1 4 Ma\ 1953, normal excretori urograms B, September 1953, excretory urograms 
showing earl\ lnfiammatorj changes C, November 1953, retrograde pi elograms revealing 
hi droncphroMs and hjdroureter ending at S2 D, April 1954, postoperative excretory uro¬ 
grams reiealing flight improvement in the hj droncphrosis on both sides E, October 1954, 
excretori urograms showing marked improiement on left side F, Maj 1955, further pro¬ 
gression of hi dronephrosis 
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would recur every 2 weeks accompanied bj pain over the nght iliac crest The 
episodes of nausea, vomiting and pain would lost two or three days following 
which the patient would feel quite well and her appetite would return In July, 
she noted that she had daily temperature elevations sometimes as high as 102 
degrees Dilatation and curettage of the uterus were done because of tho pos¬ 
sibility of an abortion with uterine infection The tissue was reported to be 
normal 

She was hospitalized m September 1953, when her temperature was as high 
as 106F A thorough examination revealed no definite cause for the symptoms 
but it was thought most, likely on the basis of a urinary tract infection Excre 
torj urography revealed no definite abnormality (fig 1, B) Grade 1 pyuna was 
found, and cultures were reported as Pseudomonas aeruginosa nnd Escherichia 
coli Sho was found to be anemic and two blood transfusions were given She 
again responded to antibiotics and the pyuna nnd symptoms subsided One 
week later, she began having aching pom m the left flank and costomuscular 
angle accompanied by elevation of temperature which persisted intermittently 
until her next hospitalization in November Sho had previously received aureo 
m} cm, terramycm, streptomycin, penic illin and elkosin There had been a 50- 
pound weight loss during this penod Her past history revealed that she had 
been in excellent health all of her life She had had three uneventful pregnancies, 
the last m August 1951 

Tho patient was a slender woman who showed evidence of weight loss Tern 
perature was normal on admission, although it quicklj rose to 101F A complete 
examination revealed no significant abnormalities Microscopio examination of 
the unno showed from 20 to 30 white blood cells per high power field Aero- 
bactcr aorogenes was cultured from the urine A blood count revealed 2,800,000 
red cells nnd 8 gm hemoglobm Nonprotem nitrogen was 29 mg per cent 
Tuberculin and coccidioidm tests were negative Cultures and guinea pig inocu 
lation of urine and gastno washings were negative for acid fast organisms 
Agglutination studies for typhoid 0, typhoid A, paratyphoid A, paratyphoid B, 
Proteus 19 and Bacillus abortus were all negative Blood cultures were negative 

An \ ray of tho chest revealed a small area of infiltration above the nght 
hilum, etiologj undetermined Gastrointestinal senes and banum enema were 
normal On cystoscopy, only a mild catarrhal inflammation of the tngone was 
seen No 5F entheters were easil> passed to each renal polvis Retrograde 
pjelograms (fig 1 ,G) revealed bilateral h)dronophrosis nnd hydroureter ending 
at the level of S2 Function tests with indigo carmine were normal and drainage 
on tho 15 mmute film was incomplete Following this, 10F Braasch bulb ureteral 
cathoters were passed up each ureter without encountering an obstruction 
Several blood transfusions wore given Subsequent x rays of the chest disclosed 
that the small area of infiltration had disappeared 

On November 27, tho abdomen was explored through a suprapubic midhuo 
incision nftor the ureters had been cathetcnzed The peritoneal eavitj was 
entire!} normal Tho dilated ureters could be seen crossing the iliac crest retro 
pontoncall} Just below the iliac crest, each ureter entered an area of flnt in- 
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Fig 2 Periureteral plastic tissue showing areas of nonspecific inflammatory reaction 

durated plastic tissue The parietal peritoneum was involved in this fibrous aiea 
The distance of involvement was approximately three centimeters longitudinally 
and it was localized to the immediate penureteral area Below this, the ureters 
were normal m appearance The pentoneum was incised and a dense plastic 
sheath was removed on both sides Ureterolysis was done from 1 cm above to 
1 cm below the involved portion of the ureter The ureters were left free in the 
peritoneal cavity and the abdomen was closed A biopsy revealed localized small 
areas of nonspecific inflammatory reaction (fig 2) 

The ureteral catheters were removed after 7 days The temperature elevation 
gradually subsided over a period of 2 months but the pyuna persisted despite 
all medication A second urine culture revealed B pyocyaneus The patient was 
given practically all of the urinary tract antibiotics including a trial of poly¬ 
myxin B In April 1954, excretory urography revealed only slight improvement 
(fig 1, D) 

The patient contmued to have constant pyuna and recurrent attacks of 
anorexia Recovery seemed to be complicated by an understandable moderate 
anxiety state She complained of vague aching pains and there -was no weight 
gam Repeated examinations revealed nothing of significance No 10F bulb 
catheters vi ere easily 7 passed to each renal pelvis 

In October 1954, despite the resistant, constant pyuria, pyelograms showed 
marked improvement (fig 1, E ) In May 1955, the pyuna had finally subsided, 
however, pyelograms agam revealed some progression of the hydronephrosis 
bilaterally (fig 1, F) The patient had improved clinically, but she was still 
markedly underweight and complained of vague neuntic type pains m the 
lumbosacral area and down both legs 

DISCUSSION 7 

Unlike most cases reported of ureteral compression from a nonspecific retro- 
pentoneal inflammatory 7 process, this patient is neithei well nor dead Pyelog- 
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raphy revealed marked impro\ ement until her most recent \ rays in May 1955, 
when the urine was free of infection for tho first time in almost two years It is 
possible, now that the urinary tract infection has finalh subsided, a slow resolu 
tiou of the inflammatory process might occur It is also possible that the pen 
ureteral inflammation with compression might continue, necessitating further 
ureteral surgery or, eventually, bilateral nephrostomy The fact that it was 
impossible to eradicate the urinary tract infection is probably the reason that 
improv ement has not been more mnrked 

Speculation as to the pathogenesis of these unique penureteral inflammatory 
areas is of interest Vest and Barelare considered an ascendmg streptococcal 
penureteral infection from lower tract infection as the possible etiologic process 
Streptococci were not isolated on repeated unne cultures m this patient Since 
the ly mphntics of the lower ureter anastomose with those of the bladder neck 
and tngone, it is possible that the etiologic process was penureteral lymphangitis 
secondary to cystitis and tngomtis A focus of infection m an organ outside of 
the unnary tract, such as the uterus, also might bo the primary involvement 
and the bladder itself might be secondarily involved Another possibility, of 
course, is spread directly through the ureteral wall with only minimal mflam 
mntiou of the mucosa and muscle, but plastic or hypertrophic changes m tho 
adventitia Why tho changes appealed simultaneously in both ureters at the 
same location in this particular patient is unknown 

Treatment has not been standardized Tho most satisfactory results appear to 
have been obtained with ureterolysis by both mtra and extmpentonoal ap¬ 
proaches Nephrectomy and nephrostomy have been performed and deep \ ray 
therapy, after surgery, was tried in one ease 

SUMMABl 

A case of bilateral ureteral compression with obstruction from a retropen 
toneal inflammatory process of unknown etiology has been presented Although 
improvement occurred with bilateral mtmpentoneal ureterolysis the mflamma 
tory process has appareutly continued 

We wish to express our appreciation to Dr E 0 Bradfield, Scott and White 
Clinic, Temple, Texas for his help in preparing this paper 

1BS5 Colcord lrc , Tf r aco, Texas 
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COMPLETE VALVE OF THE URETER CONGENITAL 
URETHRAL VALVES 

ROY R ROBERTS 

Plainmew Hospital and Clinic, Plainview, Texas 

Valves of the urethra are commonly seen and reported On the other hand, 
ureteral valves of obstructive nature are encountered infrequently, and only 5 
cases are reported m the literature No instance of complete ureteral valve has 
been described, and its presence m this case was considered vorthy of record 

CASE REPORT 

Baby bo 3 r C C A , R No Q-1081, was bom at 7 55 a m , March 28, 1953, at 
the Plainview Hospital, Plainview, Texas—weight 7 pounds, 12 ounces The 
birth was a routine low forceps delivery that v as carried out without incident 

Immediately after birth, it was noticed that the infant had extensive generalized 
edema The abdomen was greatly distended Marked c 3 r anosis v as present 
The child was placed in an air lock, but effective lespiratoiy excursions could 
never be initiated 

The pediatrician who examined the bal:y 30 minutes after birth repoi ted the 
condition monbund and noted only an occasional respiratory grant The pres¬ 
ence of a mass in the lower abdomen palpable to the level of the umbilicus v as 
recorded A second mass, palpable in the right upper quadrant, vas interpreted 
to be liver 

Death occurred at 8 35 a m , forty minutes after birth 

Laboratory data v ere 

RBC 3,890,000 

WBC 18,250 

Coomb’s test, negative 
Rh factor, positive 

Autopsy Externally the bab 3 r appeared to be normal except for bluish dis¬ 
coloration The abdomen was distended and firm A tumor was palpable over 
the region of the S3 r mphysis pubis and m the light upper quadrant 

The bod 3 ’’ was opened through a typical Y incision The heart was normal The 
right lung was completely collapsed, presumably due to the pressure exerted by a 
tremendously enlarged nght kidne 3 r on the right thoracic cavit 3 r The left lung 
vas almost completely" collapsed and shoved only small areas of aeration 

The nght kidne 3 r measured 15 cm in diameter and vas filled with clear yellow 
fluid The left kidney was enlarged and measured 8 cm in diameter It was filled 
with clear yellov fluid The ureters vere several times their normal diameter 
The bladder was enlarged and measured 8 cm in diameter The distance from 
the vesical neck to the dome vas 10 cm 

Read at annual meeting, South Central Section of American Urological Association, 
San Antonio, Texas, October 17-19, 1955 
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When the right kidney was opened only a kvdronephrotac sac remained 
Little if any functioning renal tissue was present The right ureter was great!} 
dilated and in several locations incompletely obstructive transvorse folds of 
mucous membrane were observed At a level 6 cm above the ureterovesical 
junction, a completely obstructive lemon was encountered (fig 1) Careful dis 
section from above and below proved this to be a diaphragm of tissue, lmed with 
mucous membrane on its superior and inferior surfaces and completelv obstruct 
mg the ureteral lumen No opening through this diaphragm could be detected 
The left ureter was dilated, but complete]} patent through its entire length 
The left renal cortex showed compression atrophy due to h} dronephroas, but 
50 per cent of the functioning renal tissuo was estimated to remain on that side 
The bladder wall was grossly thickened, and grade 4 trabeculation with cellule 
and diverticula formation was noted The vesical neck and posterior urethra 
were dilated From the proximal border of the venimontanum two longitudinal 
valve like structures oxtended along the urethral floor lateral!; to either side of 
tho vesical neck 

The remainder of the autopsj was negative 

Anatomic diagnoses Comploto ureteral valve right, urethral valves, type 2, 
dilatation, and trabeculation of urraarj bladder, hjdronephroses, bilateral, sec¬ 
onder} to ureteral and urethral valves, atelectasis, bilateral 
The immediate cause of death in this infant was anoxia duo to bilateral pul 
monar} atelectasis In all probabilit}, projier expansion of the lungs was inter¬ 
fered with by the increased intrn abdominal pressure and diaphragmatic cleva 
tion occasioned by two abdominal tumors 
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If noimal respiration had occuiTed, it is believed that with proper manage¬ 
ment, enough renal tissue remained on the left side to support life 

DISCUSSION 

Congenital valves of the urethra were first described in the literature m 1717 
when Morgagni noted a case at autopsy By 1949, McCrea 1 was able to find 204 
cases reported in the literature and expressed the behef that the condition was 
not as mfiequent as the number of cases would indicate 

Hugh Young first lecogmzed the lesion cystoscopically m 1912 The following 
year he earned out successful surgical endoscopic removal of the valves 

These valves were described as cusplike folds of mucous membrane running in 
the posterior urethra and usually attached to the verumontanum Young classi¬ 
fied them into three groups, according to their relation to the verumontanum 

Type 1 Those that extend from the distal border of the verumontanum, to 
the lateral urethral walls 

Type 2 Those that extend from the proximal border of the verumontanum 
to the bladder neck 

Type 3 An mcomplete diaphragm which may he either proximal or distal to 
the verumontanum 

The embryology of these valves has not been definitely established, but four 
theories aie commonly advanced 

1) The Tolmatschew theory The valves are meiely enlargements of ndges 
normally present in the urethra (This would account for only type 1 and type 2 ) 

2) Bazy theory The \ alves are due to persistence of tho urogenital membrane 

3) Lowsley theory The valves are due to anomalous development of the 
wolffian and mullenan ducts 

4) Watson theory The valves ai e due to an attachment or fusion of the collicu¬ 
lus to the urethral loof 

The embryology of ureteial valves is not so leadily explamed Transverse 
folds in the ureteial mucosa occur m about 5 per cent of the ureters of the new¬ 
born These aie vestigial remnants which disappear early in life and are not 
considered to be obstructive 

It is known that m the 12 mm embryo, an epithelial spur appeal’s on the cramal 
side of the primary excretory duct and extends downward, closing off the lumen 
of the uietenc bud This is known as Ghwalla’s membrane, and persists until the 
30 mm stage, at w hich time metanephne urinary excretion begins, and the mem¬ 
brane is ruptured by pressure necrosis Failure of this membrane to ruptuie might 
explain the case reported here, but such an explanation would not account for 
vah es located at higher levels m the ureter 

In the case reported by Wall and Wachter, an ins-like membrane was present 
in the distal 2 cm of each uretei These membranes contained minute opemngs 
for the passage of unne Their patient died despite surgical resection of the 
valves In addition to this one case, they were able to find four additional reports 
of ureteral \ ah e in the literature and have described each separately In each of 
these cases, partial obstruction to the egress of unne vas present, but m no 
instance w as complete ureteral obstiuction observed 
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The most valuable asset m the diagnosis of urethral i ah es is a constant aware¬ 
ness of their existence These children commonly void with a poor stream and 
urination may be painful or difficult Dribbling or incontinence may be present 
In many infants with congenital \alves of the urethra, the bladder will be pal 
pated as a tumor mass m the lower abdomen If the obstruction has existed 
sufficiently long, ur inar y tract infection and renal insufficiency mav be present 
This diagnosis should be considered m any infant with unexplained gastrom 
testinal symptoms who failed to gain weight or grow properl} 

Once suspected, the diagnosis is readily confirmed by endoscopic visualization 
of the valves The posterior urethra proximal to the \ alves is commonly dilated 
and the bladder will often show such obstructne changes as trabeculation and 
cellule formation 

Upper unnary tract obstruction and damage must be assessed by excretorj or 
retrograde urography 

Surgical correction of these obstructne lesions should be earned out following 
established urologic principles Frequently, endoscopic or tmnsurethral resec 
tion of these valves can be accomplished successfully Recently Bums and 
others have employed open surgical exposure of the bladder neck and posterior 
urethra by the retropubic approach with excellent results 

SUMMARY 

A case of a complete \ahe of the right ureter associated with type 2 urethral 
t alves is presented 

The embryology, diagnosis and treatment of ureteral and urethral \ahes are 
briefly removed 

I wish to thank Dr R IC Williams, Department of Obstetrics, Plamview 
Hospital and Clinic Foundation, for securing the autopsy and calling attention 
to the unusual findings 
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If normal respiration had occurred, it is behe\ ed that with proper manage¬ 
ment, enough renal tissue remained on the left side to support life 

DISCUSSION 

Congenital valves of the urethra weie first described m the literature in 1717 
when Morgagni noted a case at autopsy By 1949, McCiea 1 was able to find 204 
cases reported in the literature and expressed the behef that the condition was 
not as infrequent as the number of cases would indicate 

Hugh Young first recognized the lesion cystoscopicalty in 1912 The following 
year he earned out successful surgical endoscopic removal of the valves 

These valves were desenbed as cusplike folds of mucous membrane running in 
the postenor urethra and usually attached to the verumontanum Young classi¬ 
fied them into three groups, according to their relation to the verumontanum 

Type 1 Those that extend from the distal bordei of the verumontanum, to 
the lateral urethral walls 

Type 2 Those that extend from the pioximal bolder of the verumontanum 
to the bladder neck 

Type 3 An mcomplete diaphiagm nhich may he either proximal or distal to 
the verumontanum 

The embryologv of these valves has not been definitely established, but four 
theories are commonly advanced 

1) The Tolmatschew theory The valves are merely enlargements of ndges 
normally present m the urethra (This would account for only type 1 and type 2 ) 

2) Bazy theory The valves are due to persistence of the urogenital membrane 

3) Lowsley theory The valves are due to anomalous development of the 
wolffian and mullenan ducts 

4) Watson theory The valves ai e due to an attachment or fusion of the collicu¬ 
lus to the urethral roof 

The embryology of ureteral valves is not so leadily explained Transverse 
folds in the ureteral mucosa occur m about 5 per cent of the ureters of the new¬ 
born These are vestigial remnants wluch disappear early m life and are not 
considered to be obstructree 

It is known that in the 12 mm embryo, an epithehal spur appears on the ciamal 
side of the primary excretory duct and extends downward, closing off the lumen 
of the ureteric bud This is known as Chwalla’s membrane, and persists until the 
30 mm stage, at Minch time metanephne urinary excretion begins, and the mem¬ 
brane is ruptured by pressure necrosis Failure of this membrane to rupture might 
explain the case reported here, but such an explanation would not account for 
vah es located at higher levels in the ureter 

In the case reported by Wall and Wachter, an ins-like membrane was present 
in the distal 2 cm of each ureter These membranes contained minute openings 
for the passage of unne Their patient died despite surgical resection of the 
a alves In addition to this one case, they M r ere able to find four additional reports 
of ureteral a ah e in the literature and haA r e desenbed each separately In each of 
these cases, partial obstruction to the egress of unne Avas present, but in no 
instance uas complete ureteral obstruction observed 
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A CLINICAL STUDY OF THE MOTOR PARALYTIC BLADDER IN 

POLIOMYELITIS 

B G CLARKE 

From the Department of Urology, Tufts University School of Medicine, Boston, Mass 

Urinary retention has been reported as occurring in 4 to 42 per cent of pa¬ 
tients vy ith poliomyelitis m five epidemics upon which reports are available 16 
In spite of the relative frequency of the comphcation there is little material in 
the literature upon which to base an understandnig of the physiologic dis¬ 
turbances v Inch occur With this consideration m mind clinical data have been 
collected and analyzed from 13 cases Six of the patients were observed by the 
author, the lecords of the other 7 were made a\ ailable through the kindness of 
Dr Edv aid C Curnen Urinary retention was found in 13 of 117 hospitalized 
cases observed in the present study, an incidence of 11 per cent 

MATERIAL 

The patients were seen durnig two epidemics one m southern New England 
m 1949 and one m eastern Maine in 1952 Table 1 indicates that the bladder 
paralysis occurred during the acute, febnle phase of the illness Among the 6 
cases personally observed in 1952, urinary retention appeared concunently 
with somatic paralyses in 3 patients, a day befoie appearance of skeletal muscle 
paralj sis in 2 patients, and 4 days after the first skeletal muscle paralj sis m 1 
Distinct evidence of ileus was seen simultaneously with unnary retention in 5 
of the 6 patients In all the patients (cases 9-12) who were able to report their 
subjective leactions, the urinary letention was accompanied by mild to severe 
desne to \oid and suprapubic distiess No interference with bladder sensation 
was apparent In the younger patients and m one of the adults (case 13) who 
had seveie encephalitis, bladder distention, usually accompamed by overflow' 
incontinence, were the usual presenting signs Large residual urine volumes 

The stud) was aided b) a grant from the Charlton Research Fund, Tufts University 
School of Medicine 

Accepted for publication Januarj 26, 1956 
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THE LOWER URINARY TRACT IN TREATED NEUROSYPHILIS 

MORTON BOGASH, JOSE FIGUEROA-COLON, JAMES J PEGUES, 

PAUL R LEBERMAN and JOHN J MURPHY 

From the Departments of Surgery, Dnision of Urology, Neurology, and Dermatology, Hospital 
of the University of Pennsylvania, Philadelphia, Pa 

Bladder dysfunction has been leported to occui in a significant numbei of 
patients with neuiosyphihs 13 Aceoidmg to present concepts, degeneiation of 
the postenoi loots of the spinal neives resulting from the disease leads to im¬ 
pairment of proprioceptive sensation from the bladder 4 6 Failure to appieciate 
filling of the viscus results m ovei-distension which eventually damages the 
detrusor so that hypotonia and even varying degrees of urmmy retention occui 
The dermatology and neurology departments of the Hospital of the University 
of Pennsylvania have tieated and followed a large gioup of tabetic patients for 
many years, but these patients vere raiely encountered in the uiology clinic 
This study uas initiated to evaluate the uiologie status of this group of tieated 
tabetics 


MATERIAL AND METHODS 

Foity-one patients with pi oven tabes dorsales oi tabopaiesis were selected at 
landom from the dermatology and neurology chmc files Every patient had re¬ 
ceived penicillin therapy for neurosyphilis Some had previously been treated 
with other antiluetic agents Thirty-three of the group were male, and eight 
female The mean age w as 52 9 years 

The evaluation of each patient included a personal history, with caieful at¬ 
tention to urologic symptoms, physical examination with emphasis on the neu¬ 
rologic investigation, urethrocystoscopy and cystometry Endoscopy was per¬ 
formed without anesthesia Infiavesical obstruction was graded from “not 
present” to “4 plus ” The continuous lecoiding cystometer as descubed by 
Milam and Leberman 6 permitted analysis of bladdei sensation and provided a 
graphic lecord of intravesical piessure while the viscus filled and when the 
patient tiled to a oid 


RESULTS 

The 41 patients were divided into three groups (table l) Group 1 contained 18 
patients (43 8 per cent) who demonstrated impaired proprioceptive sensation 
fiom the bladder Increased capacity (>550 ml in males and > 650 ml in females) 

Read at annual meeting, Northeastern Section of American Urological Association, 
Lake Placid, N Y September 22-24, 1956 
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Table 1 Results of uTologie eealuahon 



CPropctoccptkm ’f) 

Group 2 

{Other T(t dy*function) 

Group 3 

(Normal) 

Patients 




No and % of 

18 (43.8%) 

D (22%) 

14 (34.2%) 

Obstruction 




+ 

7 

2 

3 

++ to ++++ 

7 

5 

0 

Total 

14 

7 

3 

Residual Urine 




30-00 ml 

1 

3 

0 

60 ml 

7 

4 

0 

Total 

s 

7 

0 

Symptoms 




Incontinence 

5 

1 

0 

Ant, 

7 

4 

1 


and/or delayed first desire to void (>3o0 ml) were considered evidence of 
decreased proprioception Group 2 contained 9 (22 per cent) patients who had 
apparent disfunction of their urinary tract without evidence of impaired 
sensation Group 3 contained 14 (34.2 per cent) patients whose bladder function 
seemed relatn ely normal 

Infrai esical obstruction of soma degree was noted in 24 of 41 patients (58 5 
per cent) Fourteen of 18 patients (77 S per cent) m group 1 had some increase 
in tlie resistance to urinary outflow It a as mild m 7 and moderato to marked in 7 
Seven of 0 patients (77 8 per cent) in group 2 had obstruction which was mod 
ernto to marked in 6 and mild in 2 Thus, of those with bladder dysfunctions 
(groups 1 and 2) 21 of 27 persons (77 8 per cent) had some clement of infra! esical 
obstruction present Only 3 of 14 (21 5 per cout) of those with normal bladdor 
function (group 3) exhibited obstruction and it was usually of mild degree whon 
present 

Residual unno of 30 ml or more was fouud in 15 of 41 patients (36 6 per cent) 
Sixty ml or more was found in 11 of 41 (26 9 per cent) Some degree of infra 
vesical obstruction was noted m all but one of those with residual urine It should 
be noted that only 3 of the 11 and 4 of the 15 just mentioned complained of 
urinary tract symptoms 

Urinary tract symptoms wore present m 12 of 41 patients (29 3 per cent) 
All but ono of those with urinary tract symptoms were ill groups 1 and 2 (thoso 
with objective eiidcnco of bladder dysfunction) 

Some form of poor y oluntary urinary control (enuresis proi oidmg dabbling, 
frank incontinence, otc ) was present in 0 of 41 patients (14 6 per cent) Fivo 
wore in group 1 and 1 was m group 2 No patient had any marked incontinence 
Only 1 with poor control (patient 17, enuresis) had a largo amount of residual 
Tabetic pains were complained of by 11 of IS patients in group 1 (decreased 
propnocoption) while only 4 of 23 patients in groups 2 and 3 were so afllicted 
No definite relationships could be established between impaired bladder 
propnocoption and 1) the soienty of the neurosyphilis as determined by physical 
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examination, 2) the known duiation of the cential nervous system lues, 01 3) 
the cei ebrospmal fluid findings and blood serology 

DISCUSSION 

Obstruction appears to have plajed an important pait m the vesical dysfunc¬ 
tion of the patients m this study Infravesical obstruction was usually the sole 
cause of bladdei dysfunction in group 2 (intact sensation) and commonly a con- 
tnbutmg cause of vesical dysfunction m group 1 (decreased piopnoception) 
Obstruction occuned in 77 8 pei cent of both gioups with bladdei malfunction 
(1 and 2) but obstiuction was moie often seveie in group 2 (intact sensation) 
than m gioup 1 Obstruction was noted m only 21 5 pei cent of those with noi- 
mal vesical function Fuitheimore all but one of those cairymg significant le- 
sidual urine had mcieased lesistance to uiinaiy outflow The importance of 
obstruction in vesical dysfunction among tabetics has been stiessed by Em¬ 
mett 2 7 In fact, the reduction of outflow resistance by suigery is often the 
therapy of choice for tabetic patients with marked aberrations of vesical func¬ 
tion 2 7 

Residual unne of 60 ml or moie was found in 26 8 pei cent of the patients 
Howevei, only 27 3 per cent of those with lesidual urme had symptoms referable 
to the unnarj’- tract These findings point out the need to deteimme residual 
urme in eveiy tabetic patient irrespective of the presence or absence of unnary 
sjunptoms 

Some evidence of decreased propnoceptive sensation from the bladder was 
found in about 43 pei cent of the patients Either tabes or obstruction can cause 
the impaiinient of bladder sensation The degree to which each contributed to 
the vesical dysfunction of individual patients in group 1 varied gieatly Brodie 
et al 8 8 performed cystometry in a gioup of asymptomatic neurosyphihtics 
(not tabetics) who had no urinaiy tract symptoms and no lesidual unne Every 
patient had leceived “adequate” antiluetic therapy with heavy metals Some 
evidence of diminished propnoceptive sensation from the bladdei was found m 
about 67 pei cent of the patients It is possible that even moie patients would 
have demonstrated impaired bladder sensation if tabetics, selected at random 
(including those who might have had urinary symptoms or lesidual mine), had 
been studied instead of asymptomatic neui osyphihtics 

Symptoms leferable to the urinaiy tract weie noted by 29 2 per cent of the 
patients in this study The incidence of urinary symptoms in tabetic patients 
had been reported in the literature as close to 50 pei cent 1 2 Approximately 
14 S pei cent of the patients m this study complained of some form of poor vol¬ 
untary unnary control O’Leary et al , 9 m a co-operative study, leported some 
form of incontinence in 34 per cent of untreated tabetic patients Following 
theiapy with heavj metals 25 8 pei cent still had some degiee of urinaiy incon¬ 
tinence 

Emmett, J L and Beare, J B JAMA, 136 1093-109G, 1918 

8 Brodie, E I , Helfert, I and Phifer, I A J Urol, 43 496-510,1940 

9 O’Learj P A , Cole, H N , Moore, J E , Stokes, J H , Wile, U J , Parrnn, T , Van- 
derlchr, R A and Usilton, L J Ven Dis Inf , 19 307—396, 193S 
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Table 2 Results from neurologic examinations 


Patient! with 

Group 1 (18) 

(bladder amutlon 

Group* 2 md 3 (23) 

(bladder aeruatloc normal) 

‘Tabetic pains 

11 

4 

Atavia 

11 

n 

Pupillarj changes 

18 

20 

Tendon reflox ohnngcs 

15 

22 

Position senso 

6 

4 

Vibration sonso 'f 

0 

8 


It appears that vesical dysfunction aud unnnry tract symptoms occur less 
frequently in tabotics treated with pemcillm than among thoso either untreated 
or having receiv ed heavy metal therapy 

The frequent occurrence of “tabetic or lightning” pains in patients with bladder 
disturbances and nourosyphilis had been previously reported by Caulk 10 This 
study demonstrates that tabetic patients with impaired bladder sensation are 
far more likely to have experienced ‘tabetic” pains than thoso tabetics with 
intact i esical sensation No other rolationslnps between the neurologic ev aluation 
and vesical dysfunction could be found (table 2) 

CONCLUSIONS 

The baselino evaluation of every tabetic patient should include a residual 
urine determination 

Infrav esical obstruction is commonly found in those tabetic patients with 
v esical dysfunction Obstruction is usually an ctiologic factor m this dysfunction 
Pemcillm antiluetic therapy seoms to hnvo reduced the incidence of vesical 
dysfunction and urinary tract symptoms m tabetic patients 

Tabetics with decreased bladder propnoceptiv o seusatiou ore more likely to 
suffer from tabotic or lightning ' pains than tabetics with unimpaired bladder 
sensation 

11 Caulk J It oml Grcditior H G Am J flypb 1 42 1917 
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PERINEAL SIGMOIDOSTOMY IN CASES OF TOTAL 
CYSTECTOMY 

OLIVER G STONINGTON akd BEN EISEMAN 

From the Veterans Administration Hospital, Denver and the Department of 
Surgery, University of Colorado Medical School, Denver, Colo 

Unnary diversion by means of a ureterosigmoidostomy is plagued by three 
major complications If the \anous technical measures designed to prevent re¬ 
flux are applied, obstruction usualh r ensues If an open mucosal method is used, 
there is danger of fecal reflux Hyperchloremic acidosis is a frequent complication 
of urinary diversion mto the entenc tract, 1 whether due to absorption of urrnary 
chlorides, 2 or to primary renal damage 3 Boyce and Vest 4 suggested separation of 
the fecal and urinary stream by ureteiorectal anastomosis and abdominal colos¬ 
tomy m the treatment of bladder exstrophy It is w ell known that when unne 
enters an intact large bowel, reflux may occur as far as the cecum, passing over a 
large mucosal surface and thus being easily absoibed Pressure m the intact sig¬ 
moid may rise from 170 to 280 cm of water on defecation, whereas the x oiding 
pressure in the isolated rectum will stay below 30 cm of w ater & By separatmg 
the fecal and urrnary streams, a smaller resorptive area is presented to the unne 
and reflux of fecal matenal mto the renal pelves avoided "With these factors 
controlled, a mucosa-to-mucosa ureterorectal anastomosis prevents obstruction 
to the ureters These principles have been applied in treatment of carcinoma of 
the bladder m the adult 6 ' s 

Lowsley, Johnson and Rueda 9 have desenbed a method of implanting the 
ureters mto a closed stump of intact rectum which thereafter functions as the 
bladder The severed end of the sigmoid is pulled through the dilated anal 
sphincter antenor to the rectum so that both urrnary and fecal openings are under 
voluntary control 10 (figs 1 and 2) 

The purpose of this paper is to report our experience in 5 patients m whom 
this procedure has been performed 

Read at annual meeting, South Central Section of American Urological Association, 
San Antonio, Texas, October 17-19, 1955 
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Fig 1 A, penneal incision os if for perineal prostntoctomy B sphincter mu9clo of 
anus is freed up and pelvis entered C D E F sigmoid brought through anteriorly to 
anus under sphincter muscle and sutured to skin witn moderate protrusion 



Fig 2 Itootum closed and hold in place b\ sutures Sigmoid mobilized and hold up by 
bowel clamp and loft ureter hold with thumb forceps ready for mucosa to mucosa anas 
tomoeis 

C\8E REPORTS 

Case 1 A 54 } car old white man was admitted to the hospital in June 195J 
having passed blood clots and tissue in lus urine during the preceding 2 weeks 
He had had a long standing stricture of the urethra and a previous diagnosis 
had been made of latent ncurosyphilis A carcinoma of the lip had been re mot ed 
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several years earlier Cystoscopy and biopsy revealed a squamous cell caicmoma 
of the left bladder base surrounding and obscuring the left ureteral orifice 
On July 1, 1954, a total cystectomy was performed together with a pelvic 
lymphadenectomv, ureterorectal anastomosis by the open mucosa-to-mucosa 
technique, and a perineal sigmoidostomy The procedure required 7 hours’ 
operatmg time Pathologic examination revealed an infiltrating squamous cell 
carcinoma of the bladder with involvement of the perineural lymphatics and 
complete replacement of one lymph node adjacent to the tumor 
The patient’s immediate postoperative course was uneventful, urinary and 
fecal control developed and he was discharged from the hospital 

On the eighty-fourth postoperative day, he was readmitted to the hospital 
noth signs of acute peritonitis An exploratory laparotomy disclosed an abscess 
in the left lonei quadrant that was drained Because it was believed that the 
abscess might have been associated with leakage from the sigmoid, a loop colos¬ 
tomy was performed In retrospect, it seemed that this uas probably not the case, 
smce x-ray study of the sigmoid showed it to be intact A more likely explanation 
was incomplete pelvic drainage at the original operation on July 1, 1954, despite 
the use of a perineal Penrose dram After the remoial of this dram, a 50 cc 
irregularly shaped, penrectal cavity existed and was subsequently transformed 
into a closed space by closure of the overhung perineal skin This was the site of 
the subsequent abscess formation 

One more complication developed in the form of a small bowel obstruction 
vhicli was relieved by surgery on October 6, 1954 Despite this stormy course, 
he finally lecoieied and was discharged from the hospital m January 1955, noth 
the ureteroiectal anastomosis intact and with an abdominal colostomy 

Fifteen months postoperatively, excietory urography ivas unchanged from 
the preopeiatne film (fig 3) The lectogram showed left ureteral reflux when 
maximal rectal distention was instituted (fig 4) Urinary continence could be 
maintained if urinary evacuation was performed at 2-hour intervals In spite of 
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Fig 4 Cnoe 1 A preoperative bflnum enema B rectocrnm 2 months postoperntivel} 
C rectognim 15 month* postoperative!} with reflux on left aide 


periodic alcoholic bouts, he maintained his position as a cook Blood chemistries at 
that time vv ere as follows Urea nitrogen 18 mg per cent, COi 18 6 mEq/1, chlorides 
113 mEq/1, sodium 139 raEq/1, potassium 4 9 mEq/1, hematocrit 45 per cent Tlio 
leotal unne has contmued to contam Escherichia coll, with mucus and pus cells 
present One attack of left pyelonephritis followed the rectogrnm stud} 

Cast S A 59 } ear-old white man had hematuria for C months pnor to hos 
pitalization Cystoscopy and biopsy revealed a largo transitional cell carcinoma 
and on December 29, 1954, a total cystectom}, ureterorecfnl anastomosis, pch ic 
lymphadenectomy and perineal colostom} were performed The elapsed operat¬ 
ing time was 7 houre Pathologic examination reiealed an infiltrating transitional 
cell carcinoma with metastasis m ono obturator lymph node 
At operation, tho peritoneal floor was preseried and careful!} repaired before 
closure of the abdomen On the thirtieth postoperatne day an intestinal ub 
struction doieloped, laparotomy disclosed that tho obstruction was due to firm 
adhesions of the small bowel to the peine peritoneum without disruption of tho 
peritoneal floor or herniation A plication procedure was performed and the pa 
tient rccoiered Ho was discharged from the hospital in March 1955 with fair 
control of unne and fcccs 

The patient did poorl} at home and vvas readmitted to tho hospital ill Mai 
1955 because of diffuse spread of his enremomn He died on June 8, 10o5, six 
months after the ongmal Burgery Autops} showed diffuse carcinoma with in 
\ olvement of the pelvis, ureters, hi er and skin 

Case 3 A GO year-old wlnto man had symptoms of dysiinn, hemntunn, and 
noctuna in May 1954 A bladder tumor was discovered in June, but the patient 
procrastinated and it was not until August 1954 that a biopsy was performed, 
the report nas an unusual type of adenocarcinoma of the bladder 
The patient at first, refused surgery and nas given deep \ rn} thernp} 7,800 r 
through four portals to the bladder area from September 27 to November 20 
1954 His symptoms progressed and on subsequent biops}, no change could be 
seen m tho tumor 
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cystectomy and this is borne out by the fact that three of these 5 patients had 
lymph node mvoh ement If this procedure is to be done, the whole operation 
must be performed at. one stage and cannot be done in successive steps 

SUMMARY 

The cases of 5 patients with carcinoma of the bladder have been presented in 
which total cystectomy has been performed together with pelvic lymphadenec- 
tomy, ureterorectal anastomosis, and perineal sigmoidostomy The functional 
results have been sufficiently encouraging to w arrant further trial of this proce¬ 
dure 

1801 High St, Denver, Colo 
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catgut Suprapubic cy stostomy wns performed in tho usual manner The patient 
recon ed 1,600 cc of blood and w as returned to bed in good condition 
The postoperatno course a ns uneventful Tho highest temperature elevation 
was 102 5F on the third day The patient was discharged October 2S, 1953 (nmo 
dayB postoporatively) with mi mdw oiling suprapubic catheter in place 

The patient \\ as readmitted to tho hospital in December 1053 (forty nine day’s 
after injury) for attempt of construction of penneni urethra with spht thickness 
skin graft 

Under spinal anesthesia the old suprapubic cystostomy incision was reopened 
and a 24F sound passed antegrade through the vesical neck into tho perineum, 
■which nos mcised over the point of the sound Tho perineal incision was length 
ened, dissecting tho muscles laterally on eneh Bide and the urogenital diaphragm 
exposed 4. 18F caliber polyethylene tube wob passed through tho opening into 
the bladder Tins was anchored m place inside tho bladder by tying a knot in 
the tubing A plastic surgeon obtained a spht-tlnckncss graft, 015 inches thick, 
with tho Brown electrotome from the essentially hairless area of the pectoral 
area The skm was turned inside out and fashioned into a tube over a 24F sound 
using 0000 chromic catgut for suture material Tins tube wns placed over the 
polyethylene tubing and anchored m place to the inferior portion of the uro¬ 
genital diaphragm with the samo suture material The perineal muscles wore 
pulled together around the split-thickness graft with interrupted 000 chromic 
catgut A 00 braided wire suture was passed through the skin and polyethylene 
tube, anchoring it in placo in tho pennoum Tho bladder was closed around a 
No 24 Foley catheter in tho usual manner followed by closure of fascia and skin 
Minimal mfcotiou occurred around the graft and the perineum The highest 
temperaturowaslOlF.gruduallyreturiungtonormnl Penicillin andstreptomycm 
were admuustored daily The patient was discharged on December 20, 1953 
(thirteen davs aftor construction of perineal urethra) 

The patient wns readmitted to the hospital January 24, 1054 (six weeks aftor 
urethral construction) 

Pentothnl sodium and nitrous oxide anesthesia was administered A No 18 
Foloy catheter was sutured to tho splinting polyothylone tube m tho penneal 
urethra The suprapubic tube wns removed Through tho cvstostomy opemng a 
curved clamp was passed into tho bladder grasping tho knotted polyetkyleno 
tube removing it from tho bladder and pulling the No 18 Foley cathotor into tho 
bladdor by way of tho nowly formed urethra This urethral enthoter wns loft 
mdwolkng The suprapubic fistula was closed The patient was discharged from 
tho hospital Jnnuniy 30, 1954 (six days after last admission), with a urethral 
catholer in place 

The urethral cathotor wns removed February 13, 1954, six weeks after tho 
operation, to construct tho penneal urethra Urethral dilatations at 2 week 
interv als w ore progressiv ely lengthened to lnterv nls of 3 montlis at present time 
Mild contracture of tho skin edge was present but this can now bo dilated to24F 
with case Complete unnnry control is present. Tho urine was free of infection 
three months after remov al of indwelling catheter 
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Case 2 A 63-yeai-old Negro was admitted to the hospital February 2, 1954, 
complaining of a mass in the perineum of 2 w eeks’ duration Three months eaihei 
he had presented himself to his local doctor because of urethial discharge and 
dysuna He gave no pnor lustory of venereal disease, stucture, obstiuctive 
symptoms or hematuna Dilatation of the urethra by passage of sounds at least 
once each week afforded some relief The sudden appearance of the mass which 
increased lapidly in size caused him to enter the hospital 

Physical examination was normal except for a 6 cm mass in the penneum 
extending into the scrotum It seemed to incorporate the urethia and was fixed, 
hard, nodular and painless A constant purulent discharge exuded fiom the mea¬ 
tus There was no adenopathy and no evidence of disease involving any othei 
system of the body 

Laboratory studies Urine contained 4-6 red blood cells, 4-6 v lute blood cells, 
trace of occult blood, otherwise negative White blood count 10,500 with normal 
differential Hemoglobin was 13 5, hematocrit 45, sedimentation rate 35 and 
nonpiotein nitrogen 37 VDRL was positive, Kolmer complement fixation 
negative Chest x-ray was normal Excretory urogram was noi mal Urethi ogram 
shon ed filling defect in the bulb with extravasation consistent n ith carcinoma 
of the urethra (fig 1) 

Attempts to pass sounds through the urethra were unsuccessful Endoscopy 
levealed a red, hemoirhagic, fnable mass in the bulbous portion of the urethra 
from -which a biopsy was taken The tissue removed w as consistent with squamous 
cell carcinoma of urethra There was no evidence of local or distant metastases, 
and the patient was considered a candidate for radical surgery 
Under general anesthesia the patient was placed m hthotomv position, pre¬ 
pared and draped for complete excision of the penis Incision w as made ai ound 
the base of the penis and extended posteriorly thiough the median raphe of the 
scrotum After the scrotum was bn ah ed a complete excision of the penis and 
mass including the bulbous urethra was accomplished In order to completely 
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remove the tumor, it -nos necessary to detach the urethra at the triangular hgn 
mont There was insufficient urethra to bring out the perineum to serve as a 
permanent perineal urethrostomy A plastic surgeon using a Brown electrotome 
secured a split thickness graft measuring 015 inches m thickness from the upper 
left pectoral area where there was a minimum of hair Over a 30F sound this 
graft was inverted into a tube measuring approximately three mches m length 
and 12 to 15 mm in diameter The graft was sutured to the membranous urethra 
with four sutures of 0000 chromic catgut and was splinted with an 18F poly¬ 
ethylene tube The distal end of the graft was brought out through a stab wound 
m the perineum and w as attached to the skin margins with 0000 chromic catgut 
sutures About 1 5 cm of the graft protruded from the skm surface No attempt 
was made to close the superficial perineal tissue snugly around the graft Urinary 
stream was diverted by cyBtostomy 

The patient’s postoperative course a as uneventful There w ns sloughing of tho 
tube graft m the perineum external to the akin On March 30, after the graft had 
been splinted for approximately six weeks, the splint was removed and was 
replaced by a 18F catheter Three days later this catheter was removed and the 
cystostomy tube was damped The patient was able to void easily with perfect 
control He had some urgency and mild dysurm whidi subsided within 72 hours 
A catheter wns then reinserted through the perineum into the bladder The 
cystostomy tube was removed and the abdomen healed By April 14 complete 
healing had ocourred The patient was discharged from the hospital relatively 
free from urinary symptoms 

It was necessary for the patient to report to the hospital at intervals of 
2 weeks for dilation of the perineal urethrostomy due to Btcnosis at the skin 
margin He was dilated 3 tmies, the intern al for dilation extended to 1 month and 
later to 3 months Tho patient now has a good urinary stream, nocturia 0-1 times 
and is pursuing lug normal occupation The caliber of the urethra at the skin 
margin is maintained at 24F by dilation every 3 montlis There is no evidence of 
local recurrence of the tumor or of metastases 

BUUMAJtV 

Successful construction of a perineal urethra with urethrostomy, by' split 
thickness skin graft, follow ing complete loss of the urethra distal to tho triangular 
ligament has been presented 

One case wns a secondary procedure following traumntio avulsion of tho penis 
Another wns a primary procedure following total excision of the penis for car 
cinomn of the bulbous urethra 
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PARAURETHRAL CYST WITHIN THE CORPUS CAVERNOSUM 

URETHRAE 

CHARLES G WELLER 

Cysts occumng within the urethra oi arising fiom the prostate gland have 
been encountered on numerous occasions but, insofai as we have been able to 
ascertain, none has been previously observed withm the corpus cavernosum 
urethrae 



Fig 1 4, dissection of cjst from corpus cavernosum urethrae B, gross specimen un 

opened (external viei\) C, gross specimen bisected shoning mucosal lining 

The case which we wish to report concerns Mr S , a white man aged 33 years, 
nho complained of a circumscribed, painless swelling on the ventral surface at 
the penoscrotal angle It measuied approximately 1 5 by 1 0 cm , i\as tensely 
fluctuant and lay in the corpus spongiosum The patient had been an are of its 

Read at meeting of North Central Section of American Urological Association, Chicago, 
Ill September 26-Uctober 1, 1955 
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Fio 2 A mucosal ltmug X430 B mucosal lining X970 


presence for only 2 weeks Urethroscopy showed compression of the urethra in 
the region of the mass There was no other mtraurethml lesion 

On June 2, 1955 the mass was exposed surgically and excised It consisted of a 
tense cyst lying m the \entral portion of the corpus spongiosum On removal no 
connection with the urethra was found There was a thin layer of cavernous 
tissue between the cyst and the urethral floor Microscopic study showed the 
cyst to be lined by transitional columnar epithelium and filled with thick 
slightly green to brown, purulent secretion (figs 1 and 2) 

DISCUSSION 

A complete review of the medical literature pertaining to urethral cysts was 
made by Wesson 1 in 1925 Only sporadic case reports hai c appeared since that 
time He classifies urethral cysts as follows a) echinococcus cyst, b) cysts in 
connection with carcinoma of the prostate, c) Cowper’s gland cyBts, d) Iattre’8 
gland cysts, e) cystic adenoma, f) cystic dilatations of the utricle or eyaculaton 
ducts, g) retention cysts Thoy may be congenital or acquired by cither com 
prcssion of ducts or nennous deiclopment of mucus glands Ho states that 
'Wesson NF B Cists of prostate nnil urethra J Urol 13 001HJ32 1D25 
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Reconstruction of midseplttal section 
of urcthro showing onomoloua ducts 



Fig 3 4, reconstruction of midsagittal section of urethra showing anomalous ducts 
B, dotted line in insert indicates area drawn from .4 (4fter Johnson ) 

“In the male it is generally considered that cysts of the anterior urethra arise 
from glands of Littre while those of the prostate, vesical orifice and posterior 
urethra originate m the prostatic tubules Grunfeld, Schwerin and Gottfried have 
reported small mtra-urethral cysts of the glands of Littre Retention cysts due 
to occluded piostate gland ducts aie the most interesting and the commonest ” 
Wesson collected 55 cases from the literature, twenty-nme of which were prostatic 
in origin, and added four prostatic cysts of his own Among these cases, he found 
only four definite and three questionable reports of cysts of the antenoi urethra 
All of these occurred withm the urethral lumen 

In a leport on histologic studies of the urethra m the newborn, Montella 2 

5 Montella, G Para-urethral glands and canaliculi in newborn infants Pedintnn, 47 
490-505 1939 
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Cross section of cavernous urethra Cross Motion of cavernous umthr-o 

showing anomalous cystic ducts showln} Anomalous cystic ducts 

Fia 4 A orosB-geotioa of cavernous urethra shotting anomalous oystlc ducts B cross 
section of cavernous urethra showing anomalous cystic ducts (Aftor Johnson ) 

describes submucosal and mucosal glands, ter) few of which occurred on tho 
ventral portion of the urethra 

Montpellier and Laffargue* suggest as the cause of periurethral and vaginal 
cysts ‘the embrj ologtc migration and separation of glands ” Longer and Schiftan 4 
beltevo that cysts ill the mucosa are usuall} of mflammatorj ongm but rarely 
congemtal 

We are of the opinion that tho lesion occasioning tins paper could hate been 
acquired through isolation of a urethral gland by destruction of its duct or it 
could have resulted from a congemtal epithelial channel such as described b> 
Franklin Johnson* in 1020 in his studies of the embrj omc urethra In one speci 
men Johnson reported epithelial channels along the ventral surfaco in the 
median lino completely isolated from the urethra and containing n lumen (figs 3 
and 4) The following is a quotation from his article That these ducts are 
derivatives of the urethra cannot bo questioned for thoir epithelium is similar to 
that of it At first glance thev give tho appearance of being cut off epithelial 
glands, but this view of their origin is untenable, not only because of their larger 
sire but because in certain places glands are seen arising from them 

* Moutpelhor J ond LafTarguo Pathogenesis of pen urethral cysts Bruvolles Med 
13 515-525 1033 

4 J anger E and Schiftan W Cysts and vanees of antonor urethra in young men 
Dcrmnt Wchnschr 91 1562-64 1030 

* Johnson F P Lator development of tho urethra in tho male J T7rol 4 447 1020 
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“Why r the formation of these peculiar structures and what their ultimate fate 
may be I am unable to state since m no other embryo have I seen anything 
comparable to them Noi have I been able to find any reference to similar 
structures m the hteratuie It is difficult to conceive that the ducts which I 
have just described are para-urethral ducts in the making, for they shon no 
external opening and are far more extensive than the usually descnbed para- 
uiethral ducts ” 

In the case we are reporting, the type of lining and absence of communication 
with the urethra argue for the congemtal origin of this lesion 

SUMMARY 

A case of paraurethral cyst, probably' of congemtal origin, in the ventral 
portion of the corpus cavernosum urethrae is reported 

12 Fox St, Aurora, III 
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C YT 0 CIIE Mr CAL OBSERVATIONS 0\- THE CORPORA 
AMYLACEA OF THE HUMAN PROSTATE GLAND 

ARLENE K SEAMAN* 

Department of Anatomy State Umveretty of New 3 ork Collcoe of Medtemc at \ ew 
1 ork City N 3 

The corpora araylacea found in the glandular acini of tho prostate ha\ e lieen 
since the time of the earhest gross and microscopic studies of the prostate gland, a 
subject of much curiosity, ltn estigntion and subsequent confusion Due to the 
fact that corpora are found within a glandular aunus, the greater part of the 
literature on tho corpora amylacea is intern o\cn with that of the prostatic 
acmar secretion 

It is believed that a number of recently doi eloped and perfected cy tochemienl 
methods make it possible not only to further localize and characterize but 
nlso to postulate perhaps on the phi aologicnl and possibly the clinical significance 
of the various proteins, carbohydrates, and lipids contained within theso corpora 
Consequently, this investigation concerns itself with the cjtochemienl localize 
tion identification, and possiblo metabohe significance of tho histochemical 
demonstrable hpid, carbohy drate, and poly sacchande components of the corpora 
in both normal and pathological human prostate gland 

MATERIALS AND METHODS 

Specimens obtained from 15 cases of benign hyperplasia of the prostate, 
ranging in age from 4(5-73, were studied f Both normal and pathological tissue 
specimens wero secured from the same prostate for compnratii e Btudy 

Lipids i\ ere studied in freshly frozen sections (10-15p), gelatin imbedded blocks 
fixed in 10 per cent neutral formalin, neutral buffered formaldehyde (Lillie 47), 
formal-calcium (Baker ’48), formal-calcium cobalt (Baker ’4(5), and weak 
Bonin’s fluid (Baker ’4(3) Tho total lipid and neutral fat content wns visualized by 
the following staining procedures Sudan BIncL B Sudan III (Hcnheimer’s ’04 
mixture), Oil Red 0, and Oil Blue N, and Nile Blue Sulphate (Lison '36 and Cain 
’47), for the demonstration and identification of the phospholipids, the acid 
haematm method of Baker (’40) followed by the pjndme extraction procedure 
was used The presonce of metachromatic phosphatides wns established by tho 
use of Feyrter s (’30) tartaric acid thionin mixture 

Tor the studv of cholesterol and its esters, the Liebcmian Burchardt reaction, 
Schultz method (Ronucu *27 modification) and tho digitomn reaction (Lison 
’SO) with subsequent stainmg bj Sudan III wore employed Unstained frozen 
sections cut nl 10-15g were obson cd both in a dark field and in polarized light 
for birefringence 

The total reactive poly sacchande contont, including tbo protein and hpid 

Accepted for publication Jnnunri 20 19A5 

* My cordinl thanks for tho \nluablo technical old of Mias Shciln Stahl 

t These spccimons were obtmnod through the courtosi of the Elcportment of Urolopi, 
Lonp Island Collogo Hospital Brooklyn N A 

09 
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bound moieties such as glycogen, glycoprotein, and glycolipids was deteimined by 
staining in the periodic acid leucofuchsm technique (McManus ’40, Hotchkiss 
’48, Lillie ’47, ’50) Glycogen was further sepaiated and identified by the use of 
salivary digested contiol slides followed by the PAS and Bauer-Feulgen methods 
In addition, the dialyzed iron method of Hale (’46) and Rmehait and Abul-Haz 
(’51) vas also used for demonstiation of acid mucopolysaccharide Control 
sections veie extracted with bovine hyalui omdase for varying penods up to 
24 hours at 37°C at a concentration of 1 mg /cm 3 of phosphate buffer at pH 7 0 

Obseivations on the nucleopioteins and their charactenstic basophilia were 
carried out on sections fixed m Camoy’s fluid, 10 per cent neutral foimahn, 
absolute alcohol, and Zenkei-formal Desoxyribonucleic acid (DNA) v as 
investigated by means of the Feulgen-Schiff leaction, and the methyl-green 
pyronin methods of Bra diet (’42), Kurmck (’52) To further verify the specificity 
of the nucleic acids the following procedures were used 1) incubation of sections 
with crystalline desoxynbonuclease m a concentration of 0 1 mg /ml solution m 
McUvume’s buffer, pH 6 5 at room temperatuie for intervals of 1, 2, and 6 houis 
to selectively remove DNA, and 2) incubation of sections for 1 hour at 45°C with 
ciystallme ribonuclease at a concentiation of 0 01 mg /ml solution in Mcllvame’s 
buffer at pH 6 5 to selectively remove DNA 

The occunence and distribution of the basophilia chaiactenstic of the nucleo- 
piotems was further studied by staining with Mallory (’38) eosm-methylene 
blue, and a 5 pel cent toluidine blue solution Two conti ol sets consisting of two 
slides each were utilized foi the deteinunation of the effects of ribonuclease and 
desoxynbonuclease These slides were incubated foi varying periods up to 24 
hours m the following solutions 1) ciystallme nbonuclease in a concentiation of 
01 mg /ml oi a 1 per cent solution m Mcllvame’s citnc acid disodium phosphate 
buffei at pH 6 5 at 45°C, and 2) desoxynbonuclease m a concentration of 0 2 
mg /ml of Mcllvame’s buffer at pH 6 5 at loom temperature These two control 
sets together with an untieated control set w'eie stained simultaneously in 
either eosm-metlylene blue or toluduie blue 

LIPIDS 

The lipid content of the normal and pathological human prostate with its 
secretions and associated coipoia amylacea has been a subject of much im estiga- 
tion and subsequent confusion by workeis throughout the years It has been 
assumed by manj w oikers that the corpora are composed of a substiatum of lipid 
substance, because of the known presence of phospholipids in the piostatic 
secretion Furbinger (’ll) concluded that the corpora were composed 
of lecithin, while Bjorhng (’12) and Posner (’ll) suggested that the lecithin 
united with a protein from degenerating cells to form a leuthnlbumin 

A cursory sun ey of gelatin-imbedded frozen sections of both normal and 
lijperplastic piostatic tissue, stained with oil-soluble dyes, Sudan III (Herx- 
heimer’s ’04 mixture) Oil Red O, and Nile Blue N, and Sudan Black B, showed 
three distinct distributions of the neutral fat and phospholipids within the 
coipoia amvlacea, namely, 1) small, but discrete droplets of neutial fat sinnlai 
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Fio 1 Localization of neutral fat and phospholipids in a corpora nimlnccn Fixatiou 
10 per cent neutral formalin froxon section Sudan Black B X2u0 

6 Distal cvtoplosm of a prastatic acinus contains vcr> fine sudanophllic bodies Thoso 
colls nrc nctixeh discharging Corpora nmilacou displai no sudanopliilia Fixation 10 
per cent neutral formalin frozen section Sudan Black B X200 

S I/ocnlixntion of nhospholiphls in prostat ic secretion Note tlmt corpora nmilocon arc 
nogntlve Fixution Formaldehi de-calcium frozen sections Bnkers acid lincmatcin test 
X200 

4 This preparation was subjected to Baker * conttol procedure extraction with pi ndino 
Positive stmmng thus confirming presence of phospholipids Fixation Fonnaidelisdc 
calcium frozen sections Bakers 40 acid huemntoin test with p\ndino extraction X200 

5 Corpora nm\ lacen contain BN A (red) Noto that corpora bore nre h ing in connective 
tissue epithelium of acinus has degcuernted Fixation Cnmo\ Mothjl green p\romn 
Kumich ( 52) X200 

6 Localization of acid mucopoKsacchnndes in corjjorn nimlacca Fixation 4 per cent 
neutral formalin Dmlviod iron mothod of Rinelmrt and Abul Hax (51) 

to that atamed with Sudan Black B (fig 1), m the center of the corpora, 2) tho 
most peripheral lajer and an intermediate !n\er exhibit a weakh positne but 
diffuse reaction \iith tho oil soluble d}es m those corpora which arc laminated 
(fig 1 £ and 3) a diffuse but weak positne sudanophilm throughout the corpora 
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The penpheiy' of the outermost larrnna may exhibit a weak diffuse sudanophilia 
due to a surface condensation phenomenon 

In addition, the corpora display no sudanophilia, although the distal cytoplasm 
of the acinar cells displays very fine sudanophikc (Sudan Black B) inclusion 
bodies (fig 1, 2 ) Comparison with shdes prepared and stamed with amhn acid 
fuchsia methyl gieen method of Bensley leveals that the fine inclusion bodies in 
the distal cytoplasm are piobably mitochondria 

The last two described localizations of sudanophilia occui with the gieatest 
fiequencv in both normal and hyperplastic prostatic tissue Only' raiely is a 
corpus seen to contam a nidus of fat dioplets, although free droplets of neutral 
fat are frequently encountered in the floceulent prostatic secretion, as had been 
noted by earlier investigators (Posner and Rapoport ’05, Fischel and Kreibich 
’ll, Rmoshita ’20, and others) My observations do not confirm the behef of the 
older workers that the corpora were invariably built about the droplets of neutral 
fat contained in the prostatic secretion 

The Sudan Black B technique of Baker (’46) is most valuable in the identifica¬ 
tion of lipids v hen used m conjunction with procedures such as the acid-haematm 
procedure of Baker (’46), followed by his pyridme extraction technique in order 
to distinguish betw een the phosphihpids and other non-hpid material With the 
Baker’s acid haematin method, the corpora lemained unstained (fig 1, 8 ) while 
the floceulent prostatic secretion show ed a positn e blue-black reaction With the 
Baker’s pyridine contiol (fig 1, 4), both the prostatic corpora and secretion 
lemam negatn e 

It is generally' conceded that the Baker’s acid haematem test and the control 
pyridme extraction is specific for the histochemical demonstration of the estei 
phosphatides which includes the phospholipids (Pearse ’51) Therefore, one can 
conclude that the phospholipids, namely' lecithin, cephalm, and sphingomy'ehn 
form a large part of the lipids found m the prostatic secretion in both normal and 
hy perplastic human prostates, w hile the corpora amalycea remain negative This 
histoclienncal findmg is in agreement with the chemical evidence supplied by' such 
workers as Huggins and Johnson (’33), Moore and Hanzel (’36), Scott (’45), 
Lundquist (’46), and others In the present state of histochemistry', absolute 
identification and separation of the various ester phosphatides cannot be made 
Further corollary' evidence on the presence of lecithin m the prostatic secretion 
and corpora was obtained by' the use of a 1 per cent Nile Blue sulphate solution 
(Lison ’36), and the Nile Blue method of Cain (’47) A strong positive blue color 
w as found by' both the aforenamed procedures in both the prostatic secretion and 
corpora It was found by' Cain (’47) that only' lecithin and oleic acid would stain 
blue appreciably w ith 1 per cent Nile Blue sulphate In general, the corpora stain 
different shades of blue with the darker parts m the center (Moore and Hanzel, 
’36) There are occasionally' concentric lay'ers of the corpora which stain light 
orange or red, and infrequently' the center of the corpora may' show small orange, 
oi rose colored droplets These droplets are probably' the neutral fat droplets 
already described 

Fuithei confirmatory evidence on the presence of the estei phosphatides was 
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supplied by the use of tho tartaric thiomu mi\ture of reyTter (’30) which rc\ enled 
a defimto metachromasia only m the outer lamina of the laminated corpora 
nmylacea There is no doubt according to Pearse (’51) that the phosphatides are 
the principal lipid substances demonstrated by leyrtor’s method, and this is 
presumably au account of the contained phosphoryl group -which induces this 
metachromasia 

Using the same method, Feyrtor C3G, ’42), and Prctl (’48) describe the meta 
chromatic reaction of lipoids and hpo protein complexes in tho human prostate 
However, interference duo to the presence of acid mucopolysaccharides (fig X, 6) 
makes it difficult toascortam small quantities of combined lipids such as leeitho 
protein or other protein phosphatide complaxes In addition, tho metachromasia 
may ha\ e been enhanced by the acidic nature of the phospholipids ns ret ealed bt 
the use of Cam’s (’47) method employing Nile Blue sulfate 

BIREFMXOEXCV 

Examination of unstained sections m both a dark field and with polarized light 
ret ealed when present a plain birefrmgenco in both the corpora nnd prostatic 
secretion Host corpora amylacea exhibited no birefnngency tihatsoeier When 
present tho amstropic material of the corpora ttas f) either m tho form of fine 
particles m tho outer lamina, or 2) as foci located in tho center of a corpus No 
Maltese cross-bircfrmgency was observed, although a double refraction of the 
whole corpus was reported by Posner and Rnpoport (’05), Posner (11), Moore 
and Hanzcl (’30) Tho birefnngency of the prostatic secretion at best was 
‘ spotty ” 

The localization of the birefnngent lipids m the corpora and prostatic secretion 
can be most readily correlated with tho distribution of neutral fat, although 
Moore and Hanzel (’30) ascribe the double refraction of tho corpus due to the 
presence of crystalline purines which are dented from tho nuoleoproteins 

Since tho distnbution of neutral fat is extreme!} tanablc and tends to be 
“pntchy ” in both corpora and prostatic secretion tho birefnngent lipids likewise 
are extreme]} variable in localization, and furthermore are not constant even 
within the samo prostate or ago group Evidently, the neutral fat is m suoh a 
crystalline state that it exhibits onl} a plain birefringence (Lison ’30, Pcarso 
’53) Tho failure however, to fonn sphcrocrvstnls and tho resulting Malteso 
cross-type of birefnngenco does not exclude the presence of cholesterol nnd its 
ester Ivinoshita (’20) reported tlic Maltese cross typo of birefnngency which is 
chnractenstic of cholesterol and its esters in lioth tho prostatic epithelium and 
secretion m man 

The presence of cholesterol nnd its esters was revealed bt a strong positive, but 
diffuse blue-green reaction m the fioeculcnt prostatic secretion and rather 
infrequently m tho corpora when tho Liebermnnn Burcbnrdt reaction nnd the 
Schultz method (Romieu '27 modification) was used Ivinoshita (’20) reports 
free cholesterol to be of frequent normal occurrence m man Furthor confirmnton 
evidence on the presence of cholesterol was obtnmed bt using a 05 per cent 
alcoholic solution of digitomn, the digitonm-cholcsterol complex in both the 
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corpora and prostatic secietion became evident Subsequent staining of the 
digitomn-treated sections with Sudan III revealed that the cholesteiol esters 
became colored and lost their birefringence, vhen present, vhile the crystals of 
cholesterol-digitomn complex remained anisotropic and colorless 

CARBOHYDRATES 

The total reactive polysaccharide content of corpora, including the protein and 
lipid-bound complexes such as glycogen, glycoprotein, and glycohpids was 
visualized by staining with the penodic-acid leucofuchsm technique (Hotchkiss 
’4S, McManus ’46, Lillie ’47, ’50) Application of the PAS technique repeals a 
moderately positive leaction in both the corpora and the flocculent piostatic 
secretion Control sections extracted with hyaluromdase for a arying periods up 
to 24 hours at 37°C at a concentration of 1 mg /cm 3 of phosphate buffer at pH 
7 0, and then stained with PAS technique showed some loss of stainable reactive 
material m both corpora and the prostatic secretion Salic a digested slides 
levealed no diminution in the PAS reactive materia 1 m the cells 

In other sites, the PAS positive material was confined to the basement mem¬ 
branes underlying the epithelium, around small blood vessels, and enclosing 
smooth muscle cells 

There is some interfeienee in PAS reaction due to the presence of lipids, and 
the glj co-lipid complexes With the performic aeid-SchifT method (Pearse ’51, 
Lillie ’52) a strong positive reaction in flocculent prostatic secretion was obtained 
vhich can be interpreted as indicating the presence of either phospholipids or 
cerebrosides with unsaturated bonds 

The identification and localization of the acid mucopolysaccharides present in 
the corpora amylacea \\ ere obtained by use of the dialysed iron method of Hale 
(’46) and its modification by Rinehart and Abul-Haj (’51) By these methods, the 
acid mucopolysaccharides v ere localized in the corpora (fig 1, 6) Treatment with 
In aluromdase did not dimmish the blue staining of the mucopoh> saccharides 

XXrCLEOPROTEIXS 

It has been assumed rather logically by many m\ estigators that proteins, 
particularh nucleoproteins, are an important component of those bodies since 
the corpora contain desquamated acinar epithehal cells and are formed fiom the 
prostatic fluid Indirect chemical evidence that nucleoproteins form an important 
constituted of the prostatic corpora amylacea was presented by Moore and 
Hanzel (’36) They also suggested that the secondary softening of the corpora 
vas brought about b} the nuclease group of enzymes, and that double refraction 
of coipora is due to the crystalline punne bases of the nucleoproteins 

In both normal and hyperplastic human prostates, a marked positive homog¬ 
eneous (red) reaction, indicating the presence of RNA could be detected in the 
corpora amaHcea (fig 5) by the Feulgen-Sehiff method, and the methyl-green 
pyronin method of Brachet (’42), Kurnick (’52) Incubation with crjstalhne 
ribonuclcase for 1 hour at 45°C at a concentration of 0 01 mg/ml solution in 
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Mcllvame’s bufTor at pH 6 5 did not selectnely dimmish or remoio the DNA 
in tho corpora 

Tho desoxj’pentosenucleic acid (DMA) os visualized bv the reuIgen-Schiff 
reaction demonstrated dearlj the nuclear chromatin of the desquamated acinar 
epithelial cells incorporated in corpora or free in the prostatic secretion Incuba 
tion vntli crystalline desoxjTibonuclease in a concentration of 0 1 mg /ml 
solution in McIIvamc’s buffer, pH 6 5 at room temperature for intervals of 1 2, 
and 0 hours remov ed progressivelv with increased extraction times larger amount 
of DNA A condensation of both DNAor RNA v\as observed aloug the boundaries 
of some of the concentric lamina of the corpora 

The associated basophilia of the nucleoprotems im estigated bv means of 
Mallorj's (’38) eosin mcthjlene blue mothod, and with staining bj 0 5 toluidme 
blue, clearlj showed the cellular chromatin material either mcorpomted in the 
corpora or free in the prostntic secretion With toluidmo blue staining there w as a 
faint residual liasophilia of both the homogeneous and laminated corpora, which 
vi os resistant to extraction with both nbonuclease and desoxynbonuclease The 
nuclear liasophilia was unaffected bj treatment with nbonucleaso, but was 
progressiv olj diminished by treatment with desoxynbonuclense Tho acidophiha 
of the corpora with Mallory’s eosin mothjlone blue was unaltered by treatment 
with the alxivo named enzymes Furthermore, no secondary Boftemng of the 
corpora occurred with either nbonuclease or desoxynbonuclease for incubation 
penods os long os 2A hours, although Moore and Hanzel (’36) state that sec 
ondarj softening of the corpora is brought about by tho in iuio nuclease enzymes 
present in on actively secreting prostate 

On the basis of the afore dosenbed histochenucal observ ations, it is valid to saj 
that the nucleoprotems are a constituent of tho prostatic corpora amylacea It 
may be true, however, as Moore and Hanzel (’36) suggested that the nucleo 
proteins are broken down in the corpora, and that the present histochenucal tests 
are not sensitive enough to detect their degeneration products Ultraviolet raj 
absorption analysis of tho nucleoprotems m tho corpora amjdncea are in progress 
and these studies will be reported on later 

SUAIilAni 

Histochenucallj, no significant changes occur with age in tile normal or 
pathological human prostate os to tho lipid, carbohj'drafe and liuclooprotem 
content of corpora amaljcca Thus tho corpora amjlacca cannot lie used ns a 
diagnostic tool to ascertain the physiological state of tho prostate It can lie 
said how over, that with increasing ago the number and size of tho corpora 
genernllv increase and that tho number of corpora and the amount of sudanoplnlic 
lipids contained in the prostatic acinar epithelium, the acinar lumen and the 
supporting connective tissue stroma increases with age but not mvanablj so 

The lipids contained in the corpora nmalveen arc neutral fat cholesterol, and 
phospholipids probablj lecithin There is evidence to indicate that the lipids form 
leuthoproteiii, nnd protein phosphatide, glj co-lipid complexes 
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Both ribonucleic and deso\ypentose nucleic acid form an important constituent 
of the prostatic corpora amalycea 

The total-reactne polj’-sacchande content of-the coipoia includes gtycogen as 
well as the protein and hpid-bound complexes such as the gtycoprotems, and 
glycohpids 

The author wishes to express her thanks to Mr Steve Montes for his aid in 
pieparmg the photographs 
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PROSTATIC CORPORA AMYLACEA 
GEORGE C PRATHER and DAVID SKINNER 

From the Urological and Pathological Senncct of the Newton M elltsley Hospital 
Newton Mass 

Tho purpose of this paper is to describe tlio urethral manifestations of a con¬ 
dition frequently seen by cystourothroscopic inspection of the prostatic urethra 
but a Inch is not described in any of the current urological texts that I hat e con 
suited Although the condition may not bo of senouB import, it has been the 
only objcctne finding in some patients with urgency and microscopic hematuria 
A similar cystoscopic picture is not infrequently seen in tho region of the bladder 
neck m nomen 

Cystoscopic inspection of the prostatic urethra or examination of a gross 
specimen of prostato gland sometimes shows scattered, minute, black specks in 
or beneath the mucous membrane of the prostatic urethra In color and size 
they resemble particles of coal dust, or black pepper (fig 1) These black specks 
do not nib off tho epithelial surfaco nor can they be remoicd by lrngation 
They should not be confused with larger, black, pinhead sized stones occasion 
ally seon protruding from prostatic ducts, as desenbed by Huggins and Bear 

Simdar minute dark brown or black particles throughout tho substance of 
the prostate have also been noted and studied o\er a long penod of time, and 
ne bekere the composition of tho concretions throughout the gland is identical 
with those concretions that wo hereby desenbe in the epithelium of the prostatic 
urethra 

The condition has been described numerous times under the titles of prostatic 
concretions, corpora colloidea, corpora amylacea, amyloid bodies, and corpora 
hossalhana, and is to be differentiated from the true prostatic calculi that con 
trun inorganic salts 

An historical renew of studies made on prostatic concretions’ reieals the 
remarkable powers of observation and detailed findings of those who havo been 
interested in tho subject The first recorded remarks on this subject that I hat o 
been ablo to find were desenbed by Morgagni in 1779 who stated, “That is to 
say, m the prostato gland, which was enlarg'd, and m its external circumferenco, 
of a red color inclining to brown I found within tho remaining part of its sub 
stance which was ill other respects in a natural state, granules of tobacco as it 
were of a yellowish colour inclining to blackness and thoso m seicral plnecs 

“Thcso apjiearanccs were not far from the internal surface of the urethra, 
some lying scattered up nud down at a considerable distance from each othor, 
and some being crowded together into one canty, much less than that whereof I 
just now spoke 

‘ But of w hat nature are these granules? For I hn\ e found them in many bodies, 
and not then for the first timo In tho Vd\ ersana (r), I considered them as a 
humour w Inch is secreted in tho prostate, and coagulated into that form nor do I 

Read al annual meeting South Central Section of tmenenn Urological Association 
San Antonio Texas Octolier 17-10 1955 
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Fig 1 A, hypertrophied bladder with enlarged prostate and black speckling of urethra 
B, close view of prostatic urethra shows coal-dust-like deposit, particular^ in region of 
verumontanum 

at present see any reason w hy I should not consider them m the same point of 
view also ” 

Now, 176 j r ears later, there appears to be no reason to urge Morgagni to re¬ 
consider his report, e\en if we could 

Although Home (1811) recognized the frequent presence of phosphatic, oxa¬ 
late and unc acid stones in the bladders of patients noth piostatic obstruction 
he did not mention any substances m the prostate itself that could be called 
“concietions ” John Adams (1853) however described ‘ prostatic concretions” 
m detail as Jones (1847) had done a few' years previously Concretions of micro¬ 
scopic size located in the follicles of the prostate gland were linked potentially 
to calculi m the piostate 

Wedl (1855) gave the subject thorough study and w r as aware of the presence 
of concretions in the “central extremities of the excretory ducts toward the ure¬ 
thra” as well as in the parenchyma of the prostate After chemical tests, Wedl 
concluded that these concretions were composed principally of an organic sub¬ 
stance and that they should be termed “colloid corpuscles,” and stated that the 
name of “corpuscula amylacea” had been used by Kolhker and Virchow 

Sir Henry Thompson (1873) presented a splendid account of the substances 
w hich w e aie describing in this paper His description merits the following quota¬ 
tion “It is exceedingly common, when a urethra has been laid open, to observe 
in its prostatic part, ljnng around the verumontanum, and m the orifices of the 
prostatic ducts especially, numerous little brownish or blackish bodies, the largest 
of which ordinarily met with are about the size of poppy seeds They do not he 
free in the canal, but generally just within some of the orifices alluded to, some¬ 
times beneath the epithehal la3 r ei of the mucous membrane of the urethra, 
barely \isible over them Again wdien a section of the prostatic substance is 
made, especially if a knife be directed backwards and outw r ards on either side 
of the \ erumontanum, many of the same bodies may be frequently seen These 
bodies ha\ e recen ed the name of prostatic concretions They have m their origin, 
no relation to urinary calculi ” 

Thompson found the concretions to be from Mooo to l Aoo °f an in ch in diam- 
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ctcr and they were not generally obsened before middle or advanced ago 
With the aid of chemical examinations by Dr William Squire, Thompson con 
eluded that the “organic constituent of tho concretions is not a true protein 
body, but most probably belongs to that class of nitrogenous substances, some 
times termed protein derivatives, of which fibroin, gelatin, nnd clntm are ex 
amples ” Thompson concluded that their existence a as a necessary result of tho 
peiformance of natural functions on the part of the prostate and that they were 
the result of pathological exudation frequently occurring m lanous organs 
in advanced age 

Eastman reviowed the subject in 1897 under the headingof “corpora ami lncea” 
in the prostate, and mentioned that Virchow had described similar objects in the 
bruin, spinal cord, at tho neck of the bladdor and in the so-called female prostate 
Eastman examined the prostate of 24 patients of all ages and after microscopic 
study reported that the bodies were situated in gland alv eolao and ducts Tho 
smallest were not larger than an epithelial cell, the largest the sue of a millet 
seed An epithelial origin was suggested because commonly the epithelium had 
split off from its wall forming an acinus, the cavity of which was filled with 
disintegrated epithelium He was of the opinion that concretions with broad 
concentric laminations were formed by direct metamorphosis of gland epithehum 
nnd that the metamorphosis had the character of nmy loid degeneration 

Moore published a very comprehensive study in 1930 undor the title "Pro 
static Corpora Amylacea and Calculi ” He feels certain that concrements desig 
nated as corpora amylacea and clinically manifested prostatic calculi are directly 
related and hav e the same genesis Tho basic composition and the architecture 
of the matrix of tho corpora amylacea and calculi were tho samo, the only essen 
taal difference being m the sire and the infiltration of calcium salts 

Moore believes that there is morphologic evidence to show that prostatic 
acini are filled with an albuminous fluid, in which there are suspended desqua 
mated epithelial cells in all stages of degeneration, secretion granules droplets 
of anisotropic and isotropic hpid and the end products of cellular degeneration 
He speculated that the reason for the chango of cells into gel like corpora might 
be explained on tho basis of release of nucleic acid by cellular degcneiation 

Moore obsorved a gradual transition from tall columnar epithelium in the 
prostate to cuboidal epithelium in men over 50 years of age and suggested al 
tored endocrine relations as a possible cause for tho changing epithelial pattern 
He inferred that tho cuboidal type of epithohum is more readily desquamated 
than the tall columnar type Increased fibrosis of the stroma of the prostate 
and a decrease of smooth muscle tissue may also contribute to cause partial 
obstruction of the ducts and consequent stagnation of secretion Furthermore, 
thrombosis in the prostatic plexus could result in passive hyperemia of the 
prostate and, as in any glandular organ, cause increased desquamation Infection 
is behoved to have no direct relation 

Moore studied concretions with jiolanzed light and crossed Nicol prisms as 
woll as the effect of orgnmc solvents and alknhes on the concretions The effect 
of tho substances in the concretions on polarized light was believ ed due to tho 
presence of one or more crystalline punnes (adenine xanthine nnd hypoxnn 
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Fig 1 A, hypertrophied bladder with enlarged prostate and black speckling of urethra 
B, close view of prostatic urethra show s coal dust like deposit, particularly m region of 
verumontanum 


at present see any reason w hj I should not consider them in the same pomt of 
view also ” 

Now, 176 j r ears later, there appears to be no reason to urge Morgagni to re¬ 
consider his report, even if we could 

Although Home (1811) recognized the frequent presence of phosphatic, oxa¬ 
late and unc acid stones in the bladders of patients with prostatic obstruction 
he did not mention any substances in the prostate itself that could be called 
“concretions” John Adams (1853) however descnbed ‘piostatic concretions” 
in detail as Jones (1847) had done a few years previously Concretions of micro¬ 
scopic size located in the follicles of the prostate gland were linked potentially 
to calcuh in the prostate 

Wedl (1855) ga\ e the subject thorough study and w r as aware of the presence 
of concretions m the “central extremities of the excretory ducts toward the ure¬ 
thra” as well as in the parenchyma of the prostate After chemical tests, Wedl 
concluded that these concretions ware composed principally of an organic sub¬ 
stance and that they should be termed “colloid corpuscles,” and stated that the 
name of “corpuscula amylacea” had been used by Kolhker and Virchow 

Sir Henry Thompson (1873) presented a splendid account of the substances 
w hich w e are describing in this paper His description merits the following quota¬ 
tion “It is exceedingly common, when a urethra has been laid open, to observe 
in its prostatic part, ljnng around the \ erumontanum, and in the orifices of the 
prostatic ducts especially, numerous httle brownish or blackish bodies, the largest 
of which ordinarily met with are about the size of poppy seeds They do not he 
free in the canal, but general^ just within some of the orifices alluded to, some¬ 
times beneath the epithehal layer of the mucous membrane of the urethra, 
barely \isible o\er them Again when a section of the prostatic substance is 
made especially if a knife be directed backwards and outwards on either side 
of the \ erumontanum, many of the same bodies may be frequently seen These 
bodies 1m e 1 eeen ed the name of prostatic concretions They have in their origin, 
no relation to unnary calcuh ” 

Thompson found the concretions to be from Mnoo to }4oo °f an inch in diam- 
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ABSTRACTS OF CASES 

A brief description of a few case histories with attached histological findings 
folloirs 

Case. 1 A man 71 3 ears of age entered hospital with severe cardiac failure and 
died shorty thereafter Autopsv demonstrated tho gross tindingB (fig 1 ) A 
microscopic section of one of the blackish deposits is shown in figure 2 

Case 3 A man 07 years of age entered hospital with n history of frequenc} and 
di'suna of 10 cby s’ duration Rectal examination demonstrated a small prostato 
of normal consistencj The urine sediment showed 1 la 11 red blood cells Cyst os 
copy found prominent lateral lobes with numerous small black deposits in the 
region of the prostatic ducts Thore was no residual unite in the bladder follow 
ing voiding Roontgonogram showed no opacities in tin tegion nf the prostato 
Pyelograms w ere normal 

C 3 Trtoscopie biops 3 ' of the coal-dust like dipoMK was performed ffig 1 ) 
Symptoms were relieved following bladder irrigation and hot sitr baths 

Case 3 A man 50 3 cars, of age entered hospital foi gallbladder surgey and 
died from cardiac arrest on the operating tabh No unnny S 3 mptoms were 
recorded m his historj, and the sire of his prostate was not reported in the record 
of his pfysical examination 
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Pio 2 Microscopic section of prostatic urethra shows plaques in intraepithelial 
spaces of periurethral gland at the lop intervening fibrous tissue in control portion and 
a similar aggregate in n proetatic duct in the lower loft hand corner 
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Fig 3 Microscopic section of urethral biopsj shows superficial periurethral glands 
containing plaques together with amorphous debris, desquamated epithelial cells, and a 
few neutrophils 



Fig 4 Microscopic section of verumontanum shows urethral surface at top with the 
underlying prostntic and periurethral ducts filled with plaques 

An autopsy was done The prostate neighed 35 gm and was soft, rubbery and 
uniform In the prostatic urethra near the terumontanum there were numerous 
black flecks Sections of the prostate showed many glands containing corpora 
amylacea Sections of the verumontanum shoved many of the ductular and 
gland-hke spaces distended with red-brown aggregates, some of which were 
laminated and others which were irregularly dense (fig 4) 

Case 4 A man 65 years of age entered hospital because of gross hematuria 
On rectal examination the piostate was slightly enlarged firm and smooth 
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Fig 5 Microscopic scotion from prostatic urethra showB urethral surface at top do 
posits in a prostatic duct or gland and a lymphatic space at the bottom 



Fio 0 Microscopio section of the bladder shows surface epithelium at top with an un 
deriving opitholinl lined space containing a fragmented >o!lo* brown plaque adjacont to 
amorphous debris admixed with iuflammatorj and epithelial cells 
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Urological study demonstrated a bladder tumor (papillary epithelioma, grade 2) 
and an obstructing prostate The bladder tumor was treated by electrocoagula¬ 
tion ua suprapubic cystotomy Two weeks later suprapubic prostatectomy was 
done 

The prostate v eighed 58 gm and show ed black coal-dust-like deposit in the 
region of the prostatic ducts Microscopic sections from the region of this black 
deposit shoved glands and ducts contaimng corpora amylacea (fig 5) 

Case 5 A woman 63 years of age entered hospital with dysuna of two years’ 
duration The urine shoved a few red blood cells Intravenous uiograms vere 
normal Cystoscopy demonstrated several small, black, coal-dust-hke deposits 
on the left side of the bladder neck Cystoscopic biopsy was done and the area 
treated by electrocoagulation Microscopic sections from the biopsy showed islets 
of cystic spaces lined v ith transitional cells contaimng brownish material (fig 6) 
Symptoms vere relieved after these cystoscopic procedures 

summary 

Description has been presented of coal-dust or black pepper-hke spots in the 
mucous membrane of the prostatic urethra of the male and bladder neck of the 
female These small bodies are known in the literature as corpoia amylacea or 
concretions, and are identical to similar bodies that may occur throughout the 
substance of the prostate On microscopic examination they consist of peri¬ 
urethral glands or ducts contaimng plaques, together with amorphous debris 
and desquamated epithelial cells 

Studies by others, and those which ve haie had done, indicate a nucleoprotein 
as the substance inside the duct or gland The nature of the pigment remains 
obscure The suburethral concretions ma} r occur in patients as an incidental 
finding but ve have noted their presence in patients with urinary frequency, 
urgency, and slight microscopic hematuria and in whom no other abnormality 
could be found to explain the sjunptoms No specific treatment is suggested, 
although urethral dilatation and irrigation have been helpful in impioving symp¬ 
toms Resection of the mvohed area m the female or prostatectomy in the male 
may be considered onfy if symptoms are set ere 
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FACTORS THAT EXPEDITE TRANSURETHRAL PROSTATIC 
RESECTION 

PHIL A BLEAK NEA and JOHN P PACKARD 

Since transurethral resection of the prostate is one of the most arduous sur 
gical tasks that confronts the urological surgeon and since there lias been a 
paucity of articles on this subject during the past few years, it seems timely to 
revien various factors that play a part in the expeditious performance of this 
procedure The factors to be discussed will be limited to those that affect the 
uso of the Stem McCarthy standard model electrotome 
In selecting these various factors to bring to jour attention, onlj those aero 
chosen that wo felt might be pnrticularlj useful to the operator in eliminating 
unnecessary delays and they were classified as follows 

1) Physical factors 

Those that affect the efficient function of the physical equipment 
needed to perform prostatic resection 

2) Factors of technique 

These were selected to assist the resectiomst in expediting tho adequate 
removal of prostatic tissue by making each mo\ement as product™ e as 
possible, avoiding unnecessary delays and maintaining tissue onenta 
tion 

3) Factors of judgment 

Include those factors that assist the operator in planning lus approach 
to and in making decisions during the operative procedure 

OUTLINE OF PHYSICAL FACTOI1S 

1) A dark operating room provides 

A Relatn oly better vision through the tolescojie 
B Better concentration by tho operator 

2) The irrigating system 

A An isotonic irrigating solution reduces the risk of hemohsis 
B An ample and reserve supply of irrigation solution three feet above 
pationt 

C The rubber tubing should bo 1) of large lumen with equally large 
connectors, 2) of sufficient ngiditv to av oid kinking during anterior 
resection, 3) free of air leaks which blur v jsion and increase explosion 
hazard test, and 4) suspended with olaetic sermmto from elcctnc cords 

3) The instruments 

A Have amplo supply to replace faulty equipment during operation 
Don't take time out for repairs 

B Use a standard one size ‘freo wheeling’ rcscctoscope tlmt preserves 
senso of touch 

Rend at annual meeting South Central Section of American Urological L ocmtion 
San Antonio Texas October 17-19 1056 
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C Tlie loop shaft must be perfectly straight and drop m sheath with no 
binding 

D Keep electrical equipment free of corrosion, connections tight, spark 
gaps pioperly spaced and a spare battery box complete with cord, 
clip and new batteries in leserve 

A fen comments legarding some of the phj r sical factors mentioned m the fore¬ 
going outhne may prove to be helpful We have found cytal satisfactoiy as an 
irngating solution in that it is easily piepared, affords clear vision, and seems to 
have some clot-inhibiting effect The use of two 5-gallon jars of irrigating solu¬ 
tion connected in senes assuies the operator of an ample supply of the solution 
for even the most troublesome transurethral surgery and eliminates the loss of 
time consumed in refilling smaller containers as well as the possibility of in¬ 
ti oducing air into the irngating system The safety and success of transurethial 
surgery should be safeguarded by having available a reserve supply of all equip¬ 
ment used to msure satisfactory completion of the operation in the event any 
part of the equipment fails to function 

OUTLINE OF FACTORS OF TECHNIQUE 

1) In placing the patient on the table, the less the thighs aie flexed the more 
accessible is the prostate foi resection (fig 1) 

2) Plan orderly and adequate removal of tissue and avoid jumping from one 
field of operation to another 

A The plan descnbed by Nesbit is one of avasculanzation in which he 
begins anteriorly and resects first a layer of juxtacapsular prostatic 
tissue (fig 2) 

B The plan descnbed by Barnes iemo\es the lobes in layers, working 
up and then down on the lateral lobes (fig 3) 

C The plan we follow partially includes the a vascularizing pnnciple of 
Nesbit plus an effort to resect downward in layers as much as possible 

3) Maximum amount of tissue pei cut lemoved by 

A Increasing the excursion of the loop by moving the sheath outward 
while making the cut, thereby increasing the length of tissue excised 
(fig 4) 

B Keeping the loop extended as far as possible w r hile moving the sheath 
without sacnficing onentation (fig 5) 

C Using the tnangular ligament as a fulcrum, the loop is pressed into the 
tissue bj r swinging the ocular end of the mstrument away from the 
plane of the tissue being excised (figs 4 and 5) 

D Co-ordinating the aforementioned movements and completing the cut 
with the control handle, all the while trying to visualize the loop de- 
sciibing an arc similar to the contour of the prostatic capsule A sort 
of bowing motion as the maneuvei is executed (fig 4) 

E Using the cutting current alone without blending it with coagulation 

4) Remo\ al of resected tissue from the bladder by 

A Using two e\aeuators alternately when tissue is impeding opeiation 
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Fia 1 Upper drawing depicts proper position of thighu for prostntic resection Pro# 
tato us displaced upward into bladder and toward urethra Lower drawing shows improper 
position of pationt Thighs are flexed too much throwing prostate outward townrd pen 
neum as for perineal prostatectomy (Courtesy of Barnes R Endoscopio Proatatic 
Surgery St Louis Tho C V Meshy Co 1&43 p IOS) 

B Manem enng mtra\ esical end of sheath at each emptying of the bladder 
to allow irrigating solution to expel fragments Expulsn c force of blad 
der preserved by low spinal 

5) Small bits of tissue and clots adhering to loop many times can lie remen cd 
by taking another cut 

6) A stnp of prostatic tissue not completely se\crcd when loop has entered 
sheath maN he sectioned by pushing entire instrument forward a short 
distance 

In addition to the \anous factors of technique mentioned al>o\c there is ono 
which mnv be called freedom of movement of the instrument, that is essential 
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Fio 2 Depicting pnrt of avuscularizing technique developed by Nesbit (Courtesy of 
Nesbit, R M Transurethral Prostatectomy Springfield, Ill Charles C Thomas, Pub¬ 
lisher, 1943, p 65 ) 
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Fig 3 (Left) transvesical view of prostate showing removal of middle lobe figures 
indicate order of remo\ al of tissue pieces (Right), removal of lateral lobe ( } 

Barnes, It \\ J Urol 65 603-607, 1951 ) 
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Fig 6 Showing potential depth of cut with loop in various positions 
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to efficient perfoimance of transurethral prostatic resection In order to obtain 
satisfactory freedom of movement of the resectoscope, occasionally it becomes 
necessary to de\ late from one’s regular plan of lesection in order to remove in¬ 
tervening projecting prostatic tissue that is impeding the progress of the opera¬ 
tion 


OUTLINE OF FACTORS OF JUDGMENT 

1) Recognition of tissues encountered m transurethral lesection of the pros¬ 
tate 



^ p"ddt' fittri 


PmttctK /-suf 



Fig 6 (Courtesi of Barnes, R W and Martin, I E Endoscopic identification of tis¬ 
sue during transurethral prostatic resection J Urol , 62 730-735, 1949 ) 



Fig 7 (Courtesx of Barnes, R W and Martin, I E Endoscopic identification of tis¬ 
sue during transurethral prostatic resection J Urol , 62 730-735, 1949 ) 
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A Bladder neck fibers with nail of blndder in background (fig 0, A) 

B Prostatic tissue (fig 0, B ) 

C True prostatic capsule (fig G, C) 

D False or surgical capsulo (fig 6, D) 

E Near perforation of capsule (fig 7, A) 

F Perforation of capsule ffig 7, B) 

G Accordion pleat appearance of contracted prostatic capsule 
H Junction of prostate with membranous urethra identified bv wrinkling 
of mucosa, as described by Barnes and Martin and also by Nesbit 

2) Decision to perform perineal urethrotomy based on 

A Small caliber anterior urethra that inhibits movement of sheath 
B A short suspensory ligament restricting depression of instrument 
C A high, large prostate difficult to reach via the anterior urethra 

3) In controlling bleeding during prostatie resection 

A Locate the v essel and coagulate it and av oid coagulating large surface 
areas 

B Recogmzo v enous sinus bleeding with low pressure test and don’t waste 
time trying to control this type of bleeding during operation as pressure 
later will do it 

C Avoid pushing up blood pressure by drugs used with spinal anesthe 
sia 

D Postpono final hemostasis until all tissue has been evacuated as tho 
latter can reactiv ate bleeding 

4) Some criteria of completion of transurethral prostntectomv 

A The four simple cystoscopic rules formulated bj Henry S Browne 

1 With the sheath carefully centered and the verumontanuni just 
visible with the foroblique telescope, no tissue should be observed 
to fall in the open end of the sheath when it is rotated in a complete 
circle 

2 On examination with tho retrospectne telescope, the entire cir¬ 
cumference at the junction of the operative area and the blndder 
should show no prostatic tissue projecting uito tho bladder at any 
point 

3 On examination of the prostatic canty no tissue should bo seen 
projecting into it at any point 

4 Tho verumontanum should be completely visible with tho retro¬ 
spective telescope 

B If all prostatic tissuo is recognized aud rcmmed the capsule will bo 
exposed throughout tho prostatic fossa 
C Fill bladder before removal of tho resectoscope and with gentlo pressure 
suprapubicnlly, the patient should void with a good stream 

SUUMAHV AND CONCLUSIONS 

A number of factors have been reviewed, and some of our personal impressions 
have been expressed relative to the expeditious performance of transurethral 
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resection of the prostate Such an operatne procedure that is fraught v. ith so 
raan3 r technical difficulties, and requires so much mechanical and electrical 
equipment, will, natuially, be affected by many factors, both large and small, 
and only by careful attention to all of these factors can satisfactory results be 
obtained 

214 E Harrison Ave , Harlingen, Texas 
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A NEW URETERAL CLAMP 

R KENNETH ARNETT 

Because existing clamps for use on the ureter did not quite meet mj expecta 
tions, a design was presented to Mr Frederick J Wallace of Amoncan Cysto- 
ecope Makers, Inc whose company very graciously made this now instrument 
This clamp is 9% inches long and is curved nenr the tip which is similar to n 
Babcock intestinal clamp This ureteral forceps has the following advantages 
1) It is long enough for use m the pelvis of oven a fat individual 2) It is curv ed 




so as not to obstruct the now of the operator 3) It is dehcato enough not to 
injure the ureter 4) It has a small enough tip to bold small stones or a small 
ureter 5) It is rigid enough for easy use 

I behove that this ureteral clamp is a definite advantage in ureteral surgerj, 
and that it is a useful addition to the urologist s armamentarium 
SOS North Raqucl, Ltiflnn, Texas 

Read at annual meeting South Central Section of American Urological Vnaociation 
San Antonio Toxna October 17-10 1956 
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in prosfatic carcinoma 

STILPHOSTROE 

Diefhylitllb*itrol Dlphojphat* Ames 

' benefits an appreciable percentage after 
other estrogens have failed' * 


Stilphostrol is a much better tolerated estrogen 
for the treatment of advanced prostatlc carcinoma 
particularly In those patients refractory to other 
estrogens Although Stilphostrol has approxl 
^ mately the same estrogenic potency as 

/ unphosphorylated dlethylstilbestrol 

clinical experience shows that 
It can be given In much 
larger doses because 
of a greatly 
reduced Incidence 
of side effects 
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Packaging! Stjlphoitbol Ii available 
In 5 cc. ampul* eodi containing 0JZ5 Gm of 
dlethybtllbwtrol dlphojpbate In lolution ai It* 
todlum iolt; boxet of 20 ampul* 
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"Glucuromdes increase the solubility of calcium 
phosphate Excretion of glucuromdes in the urine 
can be increased by administering compounds, 
such as the salicylates, that conjugate with 
glucuronic acid ” 

"It was almost always possible to double the 
pretreatment urinary output of glucuromdes, 
sometimes it was tripled or quadrupled Sahcyl- 
amide proved even better than acetylsahcyhc 
acid and is used in all cases now In 17 out of 19 
patients there was no recurrence of calculi In 
one patient there was recurrence and in another 
some pre-existing calculi increased slightly m 
size The therapy prevented the common incrus¬ 
tation of inlying catheters m eight out of nine 
patients whose catheters previously became ob¬ 
structed in one or two weeks ” 

From the rfeum6 of Pnen, E L , and Walker, B S 
Sahcyiamide and acetylsahcyhc acid in recurrent 
urolithiasis J.A M.A 160 355 (Feb 4) 1956 



• 2 Gm a day increases glucurorude 
excretion from 2 to 4 times greatly 
increasing calcium phosphate solubility 

• produces a higher glucurorude response 
than does aspirin 

• Accordingly we have abandoned the use 

of acetylsalicylic acid and use salicylamide in 
all cases now 1 

• lack of unpleasant features encourages 
fullest patient cooperation 

• simple dosage schedule—2 tablets t i d 

• each Salicim tablet contains 6 gr 
(0 3 Gm ) of salicylamide (amide 
derivative of salicylic acid) Bottles of 
100 600 and 1000 
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one patient there was recurrence and in another 
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size The therapy prevented the common incrus¬ 
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patients whose catheters previously became ob¬ 
structed in one or two weeks ” 
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During Hesoction 
Intravenous hemolysis 

Hard blood dots on both loop and prostatic bed 
Clouded Vision 
Obscure bleeding points 
Prolonged operation time 
Secondary infection 
Postoperative 
Prolonged postoperative bleeding 
Obstruction of the irrigation catheter 
Frequent irrigation (Q 1 14 his instead of Q 15 min.) 
Tissue irritation 
Slow wound healing 


Available in sterile pyrogen free 1 liter Sajtiflasks® 

— immediately ready for use when diluted with nine parts water 

Write for reprints and literature 
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NEW BARD DISPOZ-A-BAG 




Lightweight Disposable Urine Bag for Use by 
Ambulant Hospital Patient with Indwelling 
Catheter Avoids Danger of Ascending Infection 



Lightweight plastic leg bag eliminates 
inconvenient jugs or bottles and offensive 
odors Weighs less than 1 ounce Has ad¬ 
justable rubber leg straps 

Return flow prevented by flutter valve, 
even when patient is sitting or reclining 
Avoids danger of ascending infection 
Easily emptied from bottom outlet 

Comes sterile ready for use, in individ 


ual package Complete with built-in 
adapters to fit catheters or tubes 

Saves nurses from disagreeable work of 
emptying urine receptacles and cleaning 
and deodorizing bottles, connectors and 
tubing 

Inexpensive and gladly paid for by pa¬ 
tient when charged to account May be 
worn home by patient or discarded 


C. R. BARD, INC. SUMMIT, NEW JERSEY 
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Vaginal trichomoniasis 
lasting cure for 93 8% 

Within 72 hours local irritation no 
longer troubled this patient Relief re¬ 
sulted from thorough powder msuffla 
tion by her doctor and her use of 
suppositories at home 
♦ nftcr clinical study of 48 active 
cases Schwartz reported 03*.B% were 
symptom free m S dnys 97.0% showed 
no motile tnchomonads on smear in 
7 dnys 93.8% had no recurrence 1 to S 
months after treatment through one 
menstrua] cycle* 

' ad\nntagea contains a specific 
tnchomonacidaJ nitrofuran Kills many 
secondary invaders but permits DOder 
lein s bacillus to erast Effective m 
blood pus and \agmfll debns 
« office treatment insufflate Trico 
furou Vaginal Powder twice the first 
week and once a w eeh thereafter 
c home treatment first week—the 
patient inserts one TRicoruitoN Vag 
inal Suppository each morning and one 
each night at bedtime Thereafter one 
a da>—a second if needed—to maintain 
tnchomonacidaJ action 
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OR safety and reliability use composite Radon seeds in your cases 
requiring interstitial radiation The Comoosite Radon Seed is the 
only type of metal Radon Seed having smooth, round, non-cutting 
ends In this type of seed, illustrated here highly magnified, Radon 
is under gas-tight, leak-proof seal Composite Platinum (or Gold) 
Radon Seeds and loading-slot instruments for their implantation 
are available to you exclusively through us Inquire and order by 
mail, or preferably by telegraph, reversing charges 

THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG. Telephone M 3-8636 NEW YORK 17, N. Y. 


Completely revised 3rd edition! 

CLINICAL UROLOGY 

By Oswald S Lowsley, M D and Thomas J Kirwin, M D 

2 vois , 1200 pp , 600 figs , Index, $32 50 
Illustrated by William P Dtdnscb 

From subject matter to format the new edition of Clinical Urology is al¬ 
most a new book Hundreds of new illustrations by the great urologic artist 
William P Didusch, complete revision of existing material and the addition of 
much new subject matter make the new edition of this important work truly new 
Even the pages have been rearranged into three columns and enlarged for easier 
rcadabilit) Clinical Urology is invaluable to anyone who wants a detailed 
knowledge of urology 

THE WILLIAMS & WILKINS COMPANY 

Mt Royal and Guilford A^nues Baltimore 2, Maryland 
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Against Disease and Discomfort 

In urinary tract infections 

Azo Gantrisin, in one tablet, combines 
Gantrisin with a widely-used urinary tract 
analgesic The high plasma and 
urine levels achieved by Gantrisin 
- effectively combat urinary infections 
both systemically and locally 
Therrapid local action at the analgesic 
dye is reflected by the early appearance of 
an orange-red color in the urine 
_ Each Azo Gantrisin tablet contains 0 5 
Gm Gantrisin*'Roche' plus 50 mg phenylazo- 
-—.— __ diamino-pyridine HC1 


'Roche 1 


Original Research in Medicine and Chemistry 
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- Noludar 'Roche' brings-calm -- 
and quiet. Not a barbiturate, 
not habit forming, 50 mg t.i.d. 
--provides-daytime-sedation with 
little or no loss of acuity, 
or 200 mg h.s. induces a sound 
night's sleep with a refreshed 
and clear-headed awakening. 






In addition to Perandron® propionate, ciba 
now offers the longer-acting Perandren 
phenylacetate Its advantages 

High Levels of Androgenic and Anabohc Effect 
Smooth Continuous Action—No Peaks and VaUtva 
Virtually Painless Injection 
One Dose Usually Effective for a Month 

Multiple-dose vials 10 ml, each ml con¬ 
taining 60 mg Perandron phenylacetate 
perandren® phenylacetate (testosterone phenyl¬ 
acetate ciba) 

perandren® propionate (testosterone propionate 
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single 

sulfonamide 
specifically for 
urinary tract 
infections 


directjeffective 

"THIO^ULFILI 

Brand of sulfamethizole 


gf eatei solubility 
means lapid 
adton with 
minimum side effects 


Ayerst Laboratories 

JsVw York, N Y • Moaere al, Canada 
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MountainValley Water 


Naturally pure Mountain 
Valley Alineral Water, with a stable 
sodium content of only 2 8 per million 
parts, is a highly palatable 
recommended replacement for 
ordinary water 

•Cole s L. 
JAMA pe 10-20 
M»y 17 1919 

write for illustrated clinical data 

Mountain Valley Water 
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MOUNTAIN VALLEY MINERAL WATER 
Hot Springs Arkansas 
Please send your latest data on clinical 
use of Mountain Valley Water 


Doctor- 

Address. 
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In URINARY ©ISTTRESS 
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(Bran I r»{ I | pnjlartnIUmino-pjridin HQ) 


provides gratifying relief in a matter of minutes 


’ainfal symptoms impel the patient with aente or 
hrontc pjelonephritia, cystitu urethritis or proatati 
is to seek jour aid In the interval before antibiotic* 
ulfonamides or other antibacterial measure* can 
■ecome effective the nontoxic, compatible analgesic 
etion of Ptbidium brings prompt relief from urgency 
requeney dysuna noctuna or spasm At the same 
ime, PmtDitm impart* an orange red color to the 
inne which reassures the patient Used alone or in 
ombinntion with antibacterial agents PmiDiUM may 


be readily tdjntted to each patient by indrridailiied 
dosage of the total therapj 

jUffUtDi In 0.1 Cm. (Ifi p) tablet* in rial* of 12 and 
bodies of 50 500, and 1,000 

Praiptot It tke rrjfittrrrU tr+d -mmri of fieporm Ckmlrml Cm* l*C-.fpr 
til hrmmd of pkemv imim dtmmlmmryrWi** llCi SXmrp Jt Doimf Dkismm 
of Xtcrxk O Akl. tmle dhtnLmim Ia rt Vmkrd 

SHARP & DOJI ME 

Philadelphia 1 Pa 
Division of Mrac* A Co„ Inc. 
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I. Provides rapid and high 
ulfa concentration in the urine. 

Provides adequate sulfa 
>Iood levels in the infected 
issue not reached by the high 
ulfa concentration in the urine. 


This combination 

Sulfamethylthiadiazole of sulfas 
provides a 2 prong 
attack on the infection 
and results in 
effective low sulfa 
dosage, high 
solubility and safety 


Sulfadiazine 


I. Provides fast symptomatic 
relief making the patient more 
comfortable. 


Azodyne (Stuart brand of 
phenylazo-diammopyridine HCI) 
Azodyne imparts an orange red 
color to the urine 


3iiu}0 j 




Repair Exchange—Choice, of Wire or Shift Size 
SHEATHS—CORDS—STONE BASKETS 
8 10 DAY RETURN SHIPMENTS 

GREENWALD COMPANY 2688 DEKALB ST GARY INDIANA 


► Emphasizes simplicities 



When interstitial radiation 
is indicated, the ALL GOLD 
radon implant is recom¬ 
mended 

Our radon implants arc ALL 
GOLD—24 Karat—and 


excellent for mtratumoral 
implantation 

High temperature sterihza 
tion is possible with utmost 
safety 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con 
tent at hour of use 


Prices and Literature on Request 

RADIUM CHEMICAL COMPANY • Inc 

161 East 42nd Street, New York 17, N Y 


























clinical advantages 

• rapid absorption and distribu¬ 
tion to all parts of the body 




• prompt, broad-spectrum action 
against infections caused by 
gram-positn e and gram-negative 
bacteria, spirochetes, certain 
large viruses and protozoa 

• minimal incidence of adverse 
reactions 

• available in a vide selection of 
convenient dosage forms for 
oral parenteral or topical use, 
including new jactcr-ucting, 
better-lasting TETRABON* 

(brand of tetracycline) homogenized 
mixture, 125 mg tetracycline m each 
delicious, fruit flaiored 5 cc tea 
spoonful, therapeutic blood leiels 
within one hour Bottles of 2 fl oz. 
and 1 pint, packaged ready to use. 

Tetracycline the nucleus of 

modem broad spectrum activity, dis¬ 
covered and identified by Pfizer 
scientists 
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SAVE Time by Using This Gilbert | Type BARDEX® FOLEY CATHETER 
with Self-Sealing Plug in Inflation Funnel 


'.!] PERSON can easily inilale 
and deflate this Gilbert type BARDEX 
Foley Catheter No assistant is needed 
to clamp or tie off the inflation funnel 
Using a syringe with a 1 mch 20 
gauge needle, the plug is easily punc¬ 
tured Then the balloon is inflated to 
the exact size desired with a measured 
amount of water 

When the needle is withdrawn, the 
plug is self-sealing There is no dnp 


after inflation or deflation To deflate, 
merely puncture plug with needle on 
empty syringe 

More and more hospitals and physi¬ 
cians are saving time and money by 
using this Gilbert] Type BARDEX 
Foley Catheter 


C. R. BARD, INC. 

S TJ M M I T, N 11 >V JLKSIA 
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bacterial 



symptomatic 


^control 




of Urinary Infections 

■ r i' JMnf. 1 .. \ g? L "T"'■. "■ - -1 1 - ■' 


AZO Gantrisin contains, in each 
tablet, 0 5 Si Gantrisin 9 ' to attack 
pathogens both systemically and locally, 
plus 50 mg phenylazo-dlamino-pyridine 
HC1 for prompt analgesia 


Hoffmarm-La Roche Inc, Nutley, H J 




Noludar 'Roche' provides relaxation. 
Not a barbiturate, not habit forming, 
50 mg t.i.d. brings daytime sedation 
without undue drowsiness, while 200 
mg h.s. usually induces a restful 
night's sleep with a clear-headed 
awakening. Noludar tablets, 50 and 
200 mg, elixir, 50 mg per teaspoonful. 
Hoffmann-La Roche Inc, Nutley, N.J , 
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When you choose PENTOTHAL Sodium^ 
rectum as the basal anesthetic, -pare 
sole agent in minor procedures. >'^ r Qr 
your young patients an , un ^ lt ^^jTO- 
deal of fear and anguish W_ the 
tiial Sodium administered ^ own 
child goes to sleep ^gery 

bed and awakens 

S2UT^S,‘CSh,.«™«i-"“ d 

PEISSTOTHAL' 

(Thiopental Sodium Abbott) 


might cause lingering post operatne 
anxieties, creating new behavior problems 
for his parents 

And because Rectal Pentotitai, 
reduces the dosage of inhalation and sup¬ 
plementary agents after-effects are mark¬ 
edly lessened It offers a notably nafo 
simple and humane approach to pedintnc 
anesthesia Do you fl Of a 

have the literature? VXUVTCrU- 


ium 

E H 
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"In addition to the excellent 
quality of excretory urogram* 
obtained with Hypaque the 
virtual absence of major 
side effects and the small 
percentage of minor side 
effects were notable "* 



NEW YORK 18, N.Y 


LABORATORIES 

WINDSOR, ONT 


M*or» T Dj ami Mtytf K Pa Hrpo^** 

A* laprawd MWma lot Eacrrtory Urography 
A Prt S a J aary Report ml 210 C«*«- Paper read ot 
•aril Aiweal Meeting o 1 SairtWm Medkal 
St. UA, M*, Noe 10 1954. 
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Write for detailed literature. 
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TABLETS - 

U/wmid^-Edioa/uU 


IN 19 CHRONIC STONE FORMERS ^ W ^ 

.At. "There was no appearance of new calculi, or growth in sue, ■ m 
or increase in density of existing calculi in 17 of the 19 ■ m 
patients who were under continuous treatment for at least I I 
18 months" I I 

A THERAPY such as UROMIDE-EDWARDS jijO| 

(containing 2 grams of Salicylamide in 3 tablets) 

WAS THE ONE OF CHOICE 

* “WE . , , , USE SALICYLAMIDE IN ALL CASES NOW” 

The Advantages of UROMlDE 
MEMO To The Prescribing Specialists Are 

TO • Or • T |j g, A, 1 I EXACT Daily Dosage in Just 3 Tablets 

AnyW ’ j • I 2 Buffered Salicylamide to Reduce Toxicity 

' Jn - .j I Virtually to Zero 

'Tf/J I / 3 Green Color to Avoid Prosaic White 

1 l ^ Patient Cooperation Sold on Prescription 
+ oVil et,S ST’S l only inducing patient respect for the medi 

TJrOmi^T® p-p— 1 ** \ c,ne P ro P er adherence to therapy and phy 

tjy 6V6ry vC I J sictan control throughout the treatment 

yjhol6S3l®T T-TT the I / Doctors Prien and Waller state in regard to 
VI w . _ II aspirin therapy we feared that the drug 

^UltCd Stale • I \ was j QO familiar to be impressive 

CnPPlfy 3S I 4 E L Prien and B S Walker 

j r\Q JAMA Feb 4 1956 pp 355 340 

I r/lfiC?} I ** J n|L ot r Urolog d y B Oc* Y«5 '"pp 440-446 

FORMULA 

I 1C _ _ p -p -i'n't, 1OXT 1 Each tablet Uromide Edwards contains 

And your preco “ I 0 667 grams Salicylamide buffered with 

A Vn filledwitlun Aluminum Hydroxide 

I nc: m any retail Dosage: 

24 hours m any L 0ne tablet 3 imts daily 

drug store. n/Ui&lurfwA k Suppl.ed. 

b—t —___^ Bottles of 100 and 500 


edWARd 
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FOR RECURRING 


URINARY CALCULI^ 


TABLETS 

wamiM 


$ Exact Daily Dosage 
In Just 3 Tablets 

For Convenient with Meals Schedule 


^ Buffered Salicylamide 
To Reduce Toxicity 
Virtually To Zero 



See Full Details on Facing Page 
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in prostatic carcinoma 

STILPHOSTROE 

Diethylstilbestrol Diphosphate, Ames 


benefits an appreciable percentage after 
other estrogens have failed" 1 ’' 

Stilphostrol is a much better tolerated estrogen 
for the treatment of advanced prostatic carcinoma, 
particularly in those patients refractory to other 
estrogens Although Stilphostrol has approxi¬ 
mately the same estrogenic potency as 
unphosphorylated diethylstilbestrol, 
clinical experience shows that 
it can be given in much 
larger doses because 
’ of a greatly 

reduced incidence > 
of side effects 

- • -y 

s 







Packaging Stilphostrol Is available 
In 5 cc ampuls, each containing 0 25 Gm of 
diethylstilbestrol diphosphate in solution os Its 
sodium salt, boxes of 20 ampuls 


♦Flocks, R H , Marberger, H Begley, B J 
: and Prendergast L J J Urol 74 549, 1955 
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SUSPECT THESE AS SyMFTOWH 
OF URETHRBTIS 

frequency urgency d\suria incontinence straining sensation of incomplete 
emptying \oiding yxith effort pain nithin 2 feet of the urethra”* 

These symptoms include unilateral or bilateral referred pain to groin suprapubic 
region thighs and lower back os evidence of bacterial urethritis 
As Youngblood states If a man would have any of these symptoms wc would 
unhesitatingly look first to the urethra as the source of trouble. The same applies 
to women " 

The panendoscopc reveals a positive diagnosis since u usually the microscopic 
examination [of urinary sediment] is negative.” 2 

Furacin Urethral Suppositories provide a new treatment method The anesthetic, 
diperodon gives rapid symptomatic relief and Furacin sustains antibacterial action 
Prescribe for bacterial (granular) urethritis topical anesthesia and prophylaxis 
of infection before and after instrumentation 

Formula contain 0 2 % Furacin and 2% diperodon HC1 in a watcr-dispcrsiblc 
base Hermetically scaled box of 12. 

ICrtlENCtS* 1 fdton. A. 1 A1 1 C J 0 I 31 731 1734 3 to* Qblood V H J U ol 70 734 1733 

FURACIRT URETHRAL SUPPOSITORIES 


EATON LABORATORIES 
Norwich, New York 


NITROFURANS 
a new class of antimicrobials 
neither antibiotics nor sulfonamides 
(In writing to advertiser* please mention the journal—It helps ) 
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TM 


TJyclone 


a new and 
rapidly effective ; 

*L 

i 

topical anesthetic 
with f 

V 

significant V.r 
antibacterial action 


V-._ -vt 


DOES WHAT A GOOD TOPICAL 
ANESTHETIC SHOULD DO . . . 

quickly produces a potent anesthesia 
of mucous membranes 

> has marked antimicrobial properties 
which make Dyclone Solution 
“self-stenlizmg” in routine use 


WITHOUT DOING WHAT YOU’RE AFRAID 
A TOPICAL ANESTHETIC MIGHT DO 

• won’t cause systemic toxicity m 
recommended doses 

• won’t irritate mucous membranes 
• very rarely causes sensitivity 


AH 





L 


3-' 








V, 






\ \ 


/ 


Dyclone (dyclomne 
HC1), is an organic 
ketone, synthesized by 
Pitman-Moore Company 
It is not a "came” 
type compound 

Dyclone Solution, for 
instillation into the 
urethra and bladder, 
is available in 1 and 
8 oz bottles 

Dyclone Creme, to 
facilitate rectal 
examinations, in tubes 
of 1 oz 

Reference Fisher, H E 
Evaluation of Dyclomne 
HC1 m Minor Urologic 
Techniques Missouri 
Med 52 943, 1956 


PITMAN-MOORE COMPANY • Division of Allied Laboratories, Inc • Indianapolis 6, Indiana 


(In writing to advertisers, please mention the journal—it helps ) 



I 


1 I 


L W'- u' i 


; FT. 


SODIUM 


(Z'HCu) 



I* INTRAVENOUS UROGRAPHY 

-fftfjh ofiaeifij ~fo X-a&ys 
7 ^ 'Side, nmeticnuL-- 

Clinical Inals on MIOKON show that 
untoward side reactions occur in 
less than 12% of the cases 1 

1 Nicolai, C. II MIOKON 
A Preliminary Qinka] Report 
on a New Inlrarenoas 
j'- y, ~ T ^V^ Urographlc Medium 


Mlawuri Medkine, St 703 


M lo« lotft m Pud of So<tI»m 0 fxotriioofe 


MIOKON Is produced by 




maker* of UROKON® 


UROKON SODIUM Sterile Solution 
I* available In three different concentre ho ns 
UROKON 30V UROKON 50y (Standard) and 
UROKON 70/ (Concentrated) 

The ipeclflc techniques for which one or moro 
concentrations of UROKON ore widely accepted Includei 



Un»lon 

I **d of So<T »n Ac«l io»U 


INTRAVENOUS UROGRAPHY RETROGRADE PYELOGRAPHY, 
CHOLANGIOGRAPHY ANGIOCARDIOGRAPHY, TRANSLUMBAR 
ARTERIOGRAPHY and NEPHROGRAPHY 


Malhnckrodt Chemical Works 

Second & HaUinckrodt Strettt St, Louis 7 %Io • "i Gold Street hew York 8 N Y 

CHICAOO CINCINNATI CLEVELAND CETIOIT LOS ANOELES PHILADELPHIA IAN ftANCISCO 
IN CANADA MALLINCKIODT CHEMICAL WOIKS LIMITED MOMTPCAl TOP ONTO 
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Relieves smooth muscle spasm in 3 minutes 1 



When you relieve spasm with DEPROPANEX, pa¬ 
tients cooperate more readily during urological pro¬ 
cedures In renal and ureteral colic, relief of pain 
may follow within three minutes of an Injection of 
DEPROPANEX In biliary colic, too, DEPROPANEX 
Is markedly effective And In abdominal surgery ? 
DEPROPANEX has been effective In paralytic Ileus 
Reference i 1 South M J 31 233 1938 



MERCK SHARP & DOHME 

DIVISION OF MERCK & CO INC PHILADELPHIA 1 PA 
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(Brand of m«th*n min* mandaUt ) 


Haf grams' 


0.5 Cm (7Wgr) 


FOR BFFHCTJVH LONO-T1HM MAN 
AOIMENT OF CHRONIC URINARY 
TRACT INFECTIONS 

Mandelamine is effectne safe and spe 
cific in prophylaxis and treatment c \cn 
when used for prolonged periods. It 
sustains the patient In comfort by act 
ing against both gram positive and 
gram negame organisms 


Supplied Mandeiamlne H*f 
pTxmi— 0 J Cm (7H £r ) each, 
enteric-coaled tablet*, the new 
convenient dotage form for 
greater patient convenience 
better patient cooperation 
Mandelamine 0.23 Cm (S^gr) 
cadi enteric*coated tablet*, for 
patients who require smaller 
dotes or prefer taking the 
smaller tablets. 



NCSBItA CHEMICAL CO INC 
Pharmaceutical Manufacturer* 
Neper* Parle Yonher* 2 N V 
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u.s.c.i. Woven Catheters 


Easily Introduced 

because of piopei flexibility and glassy-smooth suiface 
Adequate Drainage 

because of uniform lumen and woven eyes 
Size Selection Easy 

because of patented coloi banding on smallei sizes 

U S P*t Off *.3o0ri) 

Dependable Service 

because of fine materials and woikmanship 

c. r. BARD. use. 

Summit neh Jersey Long Life because iepeated autoclaving 01 boiling 

causes no damage Easily cleaned, disinfected and deodorized 
in cold solutions of Detei gicide® 


Distributors for United States Catheter £ Instrument Corp 
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THEY HAVE TO BE 

SHARP 


...TO GET TO SURGERY 


BARD-PARKER RIB-BACK 

DETACHABLE SURGICAL BLADES 

must ‘survive’ a rigid series of progressive 
scientific tests to qualify as suitable for 
surgical use Those that ‘pass’ are surgi¬ 
cally perfect and uniformly sharp through¬ 




out their entire cutting edge They will re- 
mam sharp and useful for longer periods 
an important factor m economy when 
yearly volume of purchases is considered. 


Specify RACK-PACK® packages in 
ordering gross and half gross quan¬ 
tities eliminating unwrapping 
—handling—racking of individual 
blades A time and labor saier for 
the O R. personnel. 



Ask your dealer 

BARD-PARKER COMPANY, INC 
Danbury Connecticut, USA 
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In UI&mAE&Y MSTRESS 



provides gratifying relief m a mailer of minutes 


Painful aymptoms impel the patient with acute or be readily adjusted In rach patient by rndhidualized 
chronic pyelonephritis, cystitis, urethritis or prostali dosage 01 the total therapy 

tn to arch your aid In the internal before antibiotics lurrtttDi In 0 1 Cm* (I'$ gr) t*I J u In yUI of 12 and 

i*uirmamtdcA or other antibacterial measure? can boidrtofSO 500, and 1 000 

become effective the nontoxic, compatible analgesic Vin*nmuike rrriijsw ri \ r{*T*Ck~<r* t & 

f . , tee ° I «"< -f rtJ me Itu Slurp X /*U»1 ih lirmm 

action nf 1 YRiniUM bring* prompt reliel From urgency ^ JW i Cm u Mr L (w 

frrqueiicx d\i>uno, nocturia or spa m At the name 

time I\Rinu_M impart an nranpe red rotor to the MFIICK SI! VRP & D01IME 

unne which reassure* the patient Used alone or in Philadelphia 1 la 

combination with antihactenal agcnla, PrninrtJM may Uvl xm f Mlnrv A Ci»„ he 
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phenylacetate 

In addition to Perandren® propionate, CIBA 
now offers the longer-acting Perandren 
phenylacetate Its advantages 

• 

High Levels of Androgenic and Anabolic Effect 
Smooth Continuous Adion~No Peals and Valleys 

Virtually Painless Injection 

• 

One Dose Usually Effective for a Month 

Multiple-dose vials, 10 ml, each ml con- 
taming 50 mg Perandren phenylacetate 

perandren® phenylacetate (testosterone phenyl¬ 
acetate ciba) 

perandren® propionate (testosterone propionate 
ceba) 


CIBA 

SUMMIT, N J 
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phenylacetate 

In addition to Perandren® propionate, CIBA 
now offers the longer-acting Perandren 
phenylacetate Its advantages 

• 

High Levels of Androgenic and Anabolic Effect 
Smooth Continuous Action—No Peaks and Valleys 

Virtually Painless Injection 

• 

One Dose Usually Effective for a Month 

Multiple-dose vials, 10 ml, each ml con¬ 
taining 50 mg Perandren phenylacetate 

perandren® phenylacetate (testosterone phenyl¬ 
acetate ciba) 

perandren® propionate (testosterone propionate 
ciba) 


' CIBA 

SUMMIT, N J 
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' DIAGNOSTIC LAMPS 

'i 

Exact visualization for diagnostic and operative pur- 
j poses is as dependent upon precision illumination of 

*1 the field of vision as upon efficient transmission of the 
image through a precision optical system That's why 
\~> A CM 1 Diagnostic Lamps have kept pace with high 
fidelity optical systems for diagnostic and surgical 
\ instruments 

if More than 50 special purpose A C M I Diagnostic 
' Lamps are available, each made to exacting standards 
j of physical dimension and candlepower, to fit specific 
// instruments and assure optimal visualization 

Owners of A CM I diagnostic and other instruments 
1 will find it expedient to insist on A C M I Diagnostic 

> Lamps — each of which is stamped "A C M I " for the 

} user's protection — for best illumination, and for pro- 
/ tection from injury to the instrument through use of 

/ ill fitting lamps 


Consult your dealer on all your A CM I lamp needs 
or write for complete information 




A.C MI LAMP CASE 

Handy, plastic car¬ 
tridges are available, 
m to protect delicate 
[■I lamps of the smaller 
type in storage or 
transportation Each 
jjj carries nx lamps, and 
iy bears catalogue num¬ 
ber for identification 


EjrxiLisHfD in itoo or rcinholo wa rrue 

FREDERICK J WALLACE, President 

dbn&iican Cystoscype 
JlblwisJw. 

7241 LAFAYETTE AVENUE 
NEW YORK 59, N Y 
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ELECTn^E PROSTATECTOMY 

GEORGE C PRATHER 

There is nn old phrase in the theatrical world which says ‘If you can’t top it, 
don’t follow it’ However, when you or I find ourselves as president of the 
American Urological Assoi lation, we realize that we arc obliged to follow mam 
outstanding predecessors whom we cannot top 

One of the duties of this offico is a presidential address Probably in the past 
none of your distinguished presidents has ever had difficulty m selertnig the 
title for Ins paper or in composing the substance of his remarks In former years 
subject matter has been \aned to include reports on the growth and record of 
tins Association suggestions for improvements in its orgamzation and operation, 
inspirational commentaries dcaluig with tho life of doctors as a group, and dis¬ 
cussions of the development of urology, emphasizing the trends in the education 
of those trnimng for a surgical specialty Ail of these presidential addresses linye 
been capably given in a mature and philosophical manner consistent with the 
great dignity and accomplishments of the several speakers I find my self perhaps 
on the fringe of this philosophical era of man’s fife but not wise enough at this 
time to offer valid proverbs which would hold for the future 
Perhaps I should have reviewed the financial stntus of the AU A for you 
today, but having heard the roar of the tides in the nature of direct and indirect 
remarks from the membership over a period of 7 years in regard to the motin 
tains of money concealed m tho treasurer’s office, I decided to bow out from that 
responsibility as quietly as possible Furthermore m the new and capable hands 
of our present treasurer everything will be better and my remarks regarding 
finances would only disturb a pseudoantibiotic mold which would prove to ion 
tam none of the therapeutic v alue that, vve hopo to be curntiv e 

I have therefore decided upon a clinical topic, elective prostatectomy aland 
winch I have found many divergent- opnuons—very positive opinions m fact, 
made ill writing from your capable colleagues throughout tins country The 
quotations that I will mention were in reply to some questions I raised nlmut tho 
subject by wav of the Urologists’ Correspondence Club 

One reason for my considering this matter at this partnular moment is the 
tradition that there are no discussors of the president « address Therefore the 
speaker has temporary immunity from those who disagree with the doctrine ia 
pressed 

knottier, and more lmjjortant reason for choice of tins subject is that after the 
development of urology as a surgical sjvccmlty for 50 years, one should evpect 
some agreement as to the indications for probably the most common surgical 
procedure that we are required to perform 

Of course there is no disagreement ns to the indications for prostatectomy in 
patients vvith acute uniiarv retention with a large bladder residual with ncilir 

Pn'Milcnlnil mldrcM rend al annual nicotine Amenrnn Urological A aociation Mav TO 
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if it is needed for furthei use m the office or m hospital He has found you gentle 
and ex'pert in its use, and, as for others less expert than y'ouiself whom he may 
meet undei similar cncumstances, he will ha\ e haish voids for them and greater 
esteem foi you 

Catheterization mil also be mfoimatne to the urologist In the first few mo¬ 
ments he can tell whether the patient is hy'persensitn e and likely to be difficult 
m hospital where catheters and othei apparatus aie a certainty, 01 whether the 
patient is tolerant and peihaps factual m the description of his symptoms The 
cathetei can be used to discoiei any obstruction m the distal urethra if it is 
piesent—lather useful mfoimation befoie any lemoial of the piostate By 
delicate touch one senses the degree of spasm at the legion of the external 
splnnetei, the relative ease 01 difficulty noth winch the cathetei passes thiough 
the prostatic uiethia and bladder neck By the flow of mine through the catheter 
into a basin w ith and without the use of concurrent supiapubic piessure one also 
gets an impression about the tonicity of the bladdei v'all Furthermoie, the two- 
way test of bladdei residual can be done by instilling 150-180 cc of irrigating 
solution thiough the catheter and measunng the amount that the patient voids 
as soon as he stands The patient demonstiates the efficiency 01 inefficiency of his 
bladder to himself as well as to you The data sene as a baseline foi companson 
at a later date, if need be 

In contiast to one urologist who lephed that “residual mine is not a fixed 
quantity as six eggs are one half dozen today, tomonow, and the next day',” 
I ha\e found mer the years by quarterly, semiannual, 01 annual examinations 
that in most mdmduals m whom I do not believe piostatectomy immediately' 
indicated, bladdei lesiduals ha\e been reasonably constant within a 10-30 re 
\anation 

Although there w ill be exceptions to the need oi advisability of cathetei ization 
to demonstrate the amount of bladdei residual, I belies it is mfoimative both 
to the patient and to the phsy lcian w hen done with a clean and gentle technique 
by the urologist himself 

In older to ad\ise a patient propeily about elective piostatectomy', we must 
ha\e some conception about whether early' sy'mptoms are certain to progiess, 
whether they may' remain at minimal Ie\el for an indefinite period of time, or 
w hether they may inipro\ e 

Let us rule out the patient with sy'mptoms of bladdei notability which are 
caused by unnan tiact infection (not on the basis of piostatic obstruction), 
those with acute or chronic prostatitis, and those who impioi e partially oi com¬ 
pletely with internal piostatic massage even though neithei the mine nor pros- 
tatic secretion shows infection 

In othei w ords, is the patient wnth sy'mptoms of early' benign prostatic obstruc¬ 
tion destined to have progiessn e change for the w orse with time? Opinion on tins 
point would appear important if one is to adMse the patient as to the need of 
surgers Of the well-known urologists thioughout the country' who have replied 
to me on this point, all agree that slow' progression of symptoms is the most 
common course of the disease How e\ ei, about 70 per cent are also aw r are, through 
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their personal experience that the let el of symptoms or obstrm tion max well 
remain static for a long time I offer y on some of the quoted opinions on this point, 
“The progression of symptoms, I behove to bo constant, but so slow in some 
eases that much tmio maj elapse before the\ change from minor to major 
symptoms,” “the great mnjonts of prostatio lesions are progressis e—onh a small 
number seem to remain stationary,” “prophylactic operation is a financial pro 
cedure in my booh ” “it has been mv experience that relatis ely earlv si mptoms 
and signs of prostatism are onlj \er} slowly progressise m most eases," patients 
should not be operated upon just because the\ ha\ e an enlarged prostate a few 
obstmetne symptoms nnd len little or no residunl unne,” “as you know I am 
in fa\ or of early surgers and radical if indicated,’ “my conception is that relL 
ti\ ely earl) sjmiptoms and signs of prostatism usually become progress!! e some 
remain static for quite awhile others subside spontaneously but recur later” 
“it has been my expenence that the symptoms of benign hypertrophy of the 
prostate follow such a i unable course that operation is not warranted m the 
anticipation of future difficulty ” 

In tho remarks quoted nbo\ e, nnd from other replies not quoted, one hears t en 
little of an attitude that I seem to haso heard frequently a few sears ago to the 
effect tliat operation should lie done at once before tho patient’s general condition 
becomes unfasorable at a later date I would say that those who do advise an 
early surgical attack on the prostate will not hnie a guilts conscience if the\ 
change their position and tako refuge in the quoted experiences of those who 
has c just spokou 

Another important, point upon which we should lime an opinion if we are to 
advise patients correctly is, will renal function deteriorate m a pationt with an 
obstructing prostate w ho carries an uninfected residual of fiO cc or less? We hot e 
tery meagre information on this important point The few who answered this 
question said “No ” More common was the failure to answer, or qb one honest 
reply stated, “I do not know how long a time a patient has to cam residual unne 
to affect renal function Some hat e partial retention for a long time w ith no nppar 
ent ill effect and others will linto nitrogen retention with a fairly short bistort ’ 

I would like to offer personal comment on the question Perhaps we asurolo 
gists hat mg pnmary attention centered on the prostate, and knowing that a large 
residual of long duration has been proted on many occasions to be responsible 
for poor rennl function, tend to incriminate the prostate too often in the man of 
prostatic age who has minor svmptoms or a small residual Let tis realize that 
poor renal function enn occur as the result of nephrites, dialietcs, heart disease, 
or circulators changes in tho kidness which mat have preceded or nun he coil 
current with the prostatic symptoms If some tspe of systemic disease is respon 
sible for poor renal function I suppose il is unhkels that cither preopcmtise 
drainage of the bladder or prostatectoms wall lmprosc the renal situation 

The lack of reliable information ns to the amount and duration of residual 
unne necessary to damage renal function tempomnls or pemianciitls is unfor 
tiumte As clinicians wo need nil answer Vs mscstignlors we hate liccn lax in 
studsing ll is ten important point 
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Two of the common symptoms often associated with eaily prostatism are fre¬ 
quency and nocturia If the patient has no urinary infection, no prostatitis, and 
a residual of 60 cc 01 less, are these symptoms impioved by piostatectomy? 
How do jou explain the physiology of these symptoms to the patient? In answei 
to the first question, 60 pei cent of those who replied said, “Yes, prostatectomy 
would be beneficial ” Forty pei cent said, “Xo” In explanation of frequency 
and nocturia as a symptom in the prostatic suspect as we might call him, two 
urologists from the middle west emphasized inteistitial cystitis as a condition 
in the male which is frequently present as a cause of symptoms The opinion that 
the amount of bladdei residual is larger at mght was offered to explain nocturia 
Spasm of the prostate w as mentioned bj one Anothei said the cause of symptoms 
was not understood One admitted, “To be perfectly frank, I do my best not to 
be pushed into a eornei w here I have to tiy to explain to the patient ” One friend 
of nune and I hav e a possible explanation of noctuna undei these circumstances 
We believ e eithei that v asculai changes in the kidneys result in a delay in output 
of urme after intake of fluid during the day, oi that a lenal situation exists in 
which kidneys produce urine in more oi less constant \ olume per houi during the 
24 hours, rathei than by a schedule of increased output followed by a penod of 
rest Certainl} if the renal condition is a factor m the nocturia, prostatectomy w ill 
not necessarily eliminate the symptoms Once again, there appears to be a chance 
for v aluable stud} on some of the fundamentals of the urinary tract and its asso¬ 
ciation with piostatism 

In addition to the descuption and evaluation of specific symptomy and find¬ 
ings ahead} mentioned, the conscientious urologist will of course caiefully evalu¬ 
ate the patient as an individual in regard to general health, probable length of 
life and happiness unopeiated, will consider the availability of uiological caie at 
the patient’s place of lesidence and occupation, and will give due weight to the 
attitude of the patient tow aid a surgical or medical piogram 

In summary, the urologist has a definite responsibiht} to those patients who 
come to him with symptoms consistent with mild piostatism He should obtain 
pertinent factual data for justification of his point of v lew, data w hich can be used 
foi companson at a later date if requued He should weigh the probable risk of 
operation against the piobable benefit 

On reflection, it is e\ ldent that there is a chance foi some study of fundamental 
and practical matters lelative to prostatic disease—problems which should be 
toh ed if possible, now that our specialty is starting on its second 50-} ear penod 
I admit my inability to answer dogniaticailv the mail} questions that can be 
raised regarding elective piostatectomy and the vanous impoitant side issues 
connected with the subject These remarks have therefore been made to you as 
being prov ocativ e rather than defimtiv e 

1 ISO Beacon St , Broolhne 46, Mass 
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RENAL CELL AND TRANSITIONAL CELL CARCINOMAS 
IN THE SAME KIDNEY 

JOHN B GRAHAM and WILLIAM J VYNALEk 

The purpose of this paper is to report the occurrence of an unusual combrnn 
tion of primary tumors m a surgicallj remoi ed kidnov One lesion was a papillary 
transitional cell carcuioma of the renal pelvis, and the other a renal cell car 
cinomn of the upper pole Each is common enough in its own right, but their 
coincidence has been previously reported onlj 0 times (table 1*) 

Our patient was a man aged 01 whose onlj complaint u as gross total, painless 
hematuria that had occurred 2 months previouslj Excretory urograms at thnt 
time were reported to show a stone m the left renal pelvis The remaining history 
and the examination wero not pertinent Our cvstoscopic findings eoro normal, 
but ue niterpreted tho retrograde urograms as representing eithor blood clots 
or papiUarj tumor in the left renal pelvis (fig 1) Laboratoiy studies and a chest 
x ray a ere normal 

The left hidnoj was explored through a lateral subcostal incision The renal 
pelvis was opened and found to contain papillarj tumor (fig 2, A) A liephrec 
tomy u ith remoi al of the upper 15 cm of ureter was performed Ail unexpected 
mass w as found in the upper pole On section, this mass w as typical yellow -orange 
renal cell carcinoma (fig 2, B) The patient lias veil enough to be discharged 
on the eighth daj Tno months later, through a Gibson incision, remoi al of 
10 cm of the retained ureter and a 3 cm segment of the bladder nas done as a 
second stage procedure No tumor uas found in the ureter or bladder 

Pathologj report (Dr B H Neiman) “The specimen consists of a hidnej 
weighing 107 gm Present also is tho renal pelvis and 15 cm of the left ureter 
At the ureteropeh lc junction there is a papillarj mass measuring 2 cm m dinrn 
eter The underhung wall of the renal pelvis is smooth on tho outside and appar 
entlj not infiltrated On the upper pole of the kidney there is n circumscribed 
and encapsulated, mottled, jellowish red tumor measuring 0 b\ 4 bj 4 cm One 
portion of the tumor is quito fibrous and rcicnls small cjBts measuring up to 
1 5 cm m diameter Another portion of the tumor shows a soft, jelloiush, 
mottled appearance Tho remaining kidnci shows n brownish color with regular 
markings 

Microscopic sections from tho tumor in tho upper pole (fig 3, 4) bIiow thnt 
it is separated from the kidney parenchima bj dense bundles of conncctiie 
tissue Tho tumor is composed of large cells with clear cjtoplasm The cells 
seem to be m a matrix of delicate reticulum so that terj littlo interstitial stroma 
is present beta ecu the tumor cells In some places the nuclei arc somewhat 
larger shghtlj irregular and hyperchromic 1 or the most part the nuclei arc 
small 

‘ Sections taken from tho tumor of the renal pch is (fig 3, B) re\ cal papillary 

Accepted for publication March 22 1030 

* Tlio followup period m based on personal communication with the authors 
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lid 2 1 sopnmto and dissimilar carcinomas of upj>er polo nnd urctoropchic junction 
B clo^c up photograph of papillara carcinoma of renal pelvis 
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Fig 3 1, °ection from upper pole tumor to show renal cell carcinoma (X250) B, section 
from tumor of renal peh is to «nou papillan transitional cell carcinoma (X145) 

arrangement of large transitional t} r pe cells The nuclei of the cells are often 
large, hvperchromic, and irregular At the base of the tumor is seen an invasion 
of the underlying renal peh is 

“Diagnosis Hvpemephroid carcinoma, left hidne} Papillary transitional cell 
carcinoma, left renal peh is 

“Comment of pathologist Since each of these neoplasms is of different histo- 
ogic structure, it can be labeled a multiple tjpe carcinoma ” 


DISCUSSION 

The etiology of renal tumors remains obscure Experimental evidence of virus- 
caused adenocarcinoma in the kidney of the tree frog 1 and papilloma m bladder 
of rabbits exists Adenomas can be induced m the rabbit kidney with cholesterol,* 
and adenomas probably can be precursors of adenocarcinoma 3 The coincidence 

1 Luckt B Am J Cancer 34 15, 1938 

5 Lean T Arch Path 60 151,1950 

1 Cabot H ind Middleton H Trans Am Assn G U Surg , 31 91,1938 
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of dissimilar tumors, as occasionally reported in the urinary tract, could bo 
explained by most of the existing theones of tumor etiology These theories 
include embryonic, chemical, viral, and hormonal origins 

An interesting diagnostic feature of many of the cases here presented is that 
the papillary tumor of the renal pelvis had bled, and this called attention to a 
kidney containing a relatn ely small clear cell carcinoma coincidently remoi ed 
The treatment of choice for papillary carcinoma of the renal pelvis continues 
to be nophroureterectomy including the segment of bladder containing the 
intramural ureter and its orifice 4 Subsequent cystoscopic examinations must bo 
performed 


SUMMARY 

The tenth instance of renal cell and transitional cell carcinomas m the same 
kidney has been reported A tabular renew of the literature is included 

144 The Lane, Hinsdale, III (J B G ) 

< Kimball, F N and Ferns H W J Urol , 31 257 1034 



The Journal of Urology 
^ oL 76 Xo 2 August 1956 
Printed in U S A 


THE EFFECT OF DONOR KIDNEY HOMOGENATE ON 
THE SURVIVAL OF KIDNEY TISSUE HOMOGRAFTS 
IN SEPARATED PARABIONTS 

BENJAMIN B K\MRIN 

From the Department of Anatomy, Stale University of New Yorl, College of Medicine at 

New Yorl City, Brool lyn, N Y 

In the light of present experimental knowledge, one or more of the following 
conditions must be present to permit the retention and possibly the survnal of 
the kidney homograft In humans, the donor and recipient mast be uniovular 
tans In animals, the kidney homografts must be first transplanted to the 
anterior eye chamber or brain and after stromatization, transplanted elsewhere 
m the body (Greene), or reciprocal homografts may be exchanged between 
albmo rats in continuing successful parabiosis (Kamrm and Kamrin, ’54 and ’55) 
Animal hosts hat e also been conditioned to permit the survival of homografts by 
the prior introduction of adrenal hormones (Bilhngham, Ivrohn and Medawar, 
Krohn, Toolan), the pregnant state and placental hormones (Heslop, Ivrohn and 
Sparrow), or by exposing the recipient fetus to donor cells (Medawar) 

The use of donor homogenates to facilitate the survnal of tumor homogiafts 
in nnce has been reported in the literature (Fink, Snell and Kelton, Kaliss, et al , 
’50, ’52, ’54, ’55) The benefits of these procedures are assumed to be due to 
defensn e neutralization of the homograft antigen by prior stimulation of such 
response by the use of the immunizing injections (Kahn) It is also apparent 
from the literature (Flexner and Jobkng) that living cells are not a necessary 
constituent of such homogenates 

Previous studies on kidney tissue homotransplantation to the kidneys of 
single, parabiont and separated formerly parabiosed albino rats disclosed that 
only during continuing successful parabiosis do such transplants remain viable 
(Kamnn and Kamrin, ’54 and ’55) Kidney tissue homografts transplanted to 
single littermates alw ays terminated by the eleventh day m complete necrosis and 
sloughing of the graft Simultaneous parabiosis and kidney tissue homotrans- 
plantation with subsequent separation of the operated parabionts at varying 
periods up to 30 days permit stromatization of the graft although the paren¬ 
chymal cells degenerate (unpubhshed data) Similar findings result when recip¬ 
rocal homotransplantation is performed after the separation of the successful 
parabionts (Kamnn, ’56) Such grafts do not retain lmng parenchymal cells 
although the basement membrane outlines of the glomeruli and tubules are 
evident as well as a pronnnent tascular network The preceding data strongly 
suggest that the state of continuing parabiosis supplies such necessary' factors 
which tend to neutralize or inhibit the antigenicity 7 of the kidney 7 tissue homo¬ 
grafts and pemut their sin i\ al The data further suggest that separating the 
animals after successful parabiosis interrupts the constant elaboration of uniden¬ 
tified factors and lead® to the loss of inability 7 of the graft although the transplant 
becomes stromatized and vascularized 

Accepted for publication March 5, 1956 
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Investigations by Pressman suggest that there ore specific kidney antigens 
and that a kidnev homogenate should stimulate specific donor kidney antibody 
formation for the neutralization or destruction of tlie antigens Preliminary data 
domed from paper electrophoresis studies of the blood plasma of single and 
parabiotic albino rats demonstrate that 4 days after parabiosis there is nn 
appreciable quantitative increase in the formation of gamma globulin and 
depression of the albumin fraction (Ivamnn and Murray) Both of these facets of 
information prompted the present experiment to determine the effect of donor 
kidney tissue homogenate on the survival of donor kidney tissue transplanted 
to separated parabionts 


MATERIALS AND METHODS 

Of the 48 pairs of httemmte albino rats placed in parabiosis by a modified 
Bunster and Meyer technique, only 14 pairs were found to be in successful 
parabiosis Successful parabiosis is suggestive that mdmdunl variation has been 
reduced to a minimum between the parabionts (Ivamnn, ’54) On the thirtieth 
day r of such successful union, the parabionts wero snrgicallv separated but each 
pair maintained in the same environment The right parabiont of each pair 
served as the expenmontal animal for the homogenate intrapentoneni injections 
mid the left parabiont served as the control Both animals received the donor 
grafts on their nght kidneys which were prepared by excising a piece of tissue 
the fare of the graft mid discarding it 

The separated parabiont pairs were divided into three groups Group I <on 
sisted of 5 pairs of parabionts and 6 non httermnte donors Group 2 consisted of 
4 pairs of parabionts and 4 non littemiate donors Group 3 consisted of 5 pairs 
of parabionts and 5 non littermate donors Tho nght kidney was remov cd from 
each donor when needed for the preparation of the homogenate The whole 
kidney was homogenized with 7 5 cc of normal physiological saline Upon ob 
taming a uniform homogenate after approximately 10 minutes of gnndmg, tho 
first injection of homogenate was made mtrapentoneally into the nght cxpcri 
mental animal of one pair for which the donor was later to supply kidnev tissue 
for grafting Immediately after tho injection the rublicr stoppered vial contain 
ing the homogenate was quick frozen It was rapidly thawed in warm water for 
subsequent injections and refrozen for storngo 

Group 1 Fiv e injections of 0 5 cc on alternate days (nght animals only) On 
tho dny of tho last injection, the remmning left kidney of the donor was exposed 
and tw o slices of kidney tissue remov ed obliquely' from tho snponor and infenor 
poles and placed on the prepared kidney sites of the nght experimental |wm 
biont and left control parabiont The grafts were held in place until adherent 
and tho abdominal wounds closed 

Group 2 Each nght parabiont of the four pairs received 7 homogenate injci 
tions on alternate davs Subsequent treatment of both parabionts of cadi pmr 
was the same as above 

Group 3 Eaeh nght parabiont receiv ed 10 homogenate injections on alternate 
days Subsequent treatment of both parabionts of each pmr was the same as in 
group 1 
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All experimental and control parabiont pairs were maintained for 1 month 
following transplantation and then sacrificed The grafted kidneys from both 
animals were removed, fixed and later prepared for histological study 

RESULTS 

The controls for all the groups were the left co-parabiont of the pair in each 
group Each of these animals had been m parabiosis for at least one month and 
then had been separated for penods of 40 to 70 days prior to receiving the donor 
kidney tissue homograft on the prepared site on the right kidney None of 
these animals received a homogenate injection 

In all controls, the grafted host kidney showed a mild to moderate reaction 
near the bed of the graft w ith the exception that a more severe reaction with the 
formation of a connective tissue barrier was evident where the graft abutted the 
host’s collecting tubules In this area, there was an enormous increase m parallel 
running lascular channels plus the inclusion of blood within the collecting 
tubules themselves Many of these extra interlobular blood vessels penetrated 
through the graft bed and w ere found ascending mto the graft Some of these 
capillaries were seen to anastomose with descending capillaries from the perirenal 
fascia so that a vast lietv ork of vascular channels was found within the graft 

All the grafts placed on the kidneys of the control animals remained in place 
during the expeument Grossly, the area of graft placement was seen as a light 
yellowish raised patch on the host kidney Histologically, the grafts presented a 
demarcated phantom appeaiance similai to that found dunng the reciprocal 
exchange of kidney tissue between separated co-parabionts (Kamrin, ’56) 
Perhaps, because the kidney tissue giafts were obtained from unrelated donors, 
these homografts demonstiated numerous connective tissue encapsulated necrotic 
areas In addition, an excellent blood supply i\ as found running between these 
encapsulated areas with apparent extensive stromatization Figures 1, 2 and 3 
clearly illustrates the appearance of the grafts and the interzonal area between 
the graft and host 

The experimental animals which recen ed 5, 7 or 10 intrapentoneal homogenate 
injections demonstrated a somewhat different response to donoi kidney tissue 
homografting Group 1 which received 5 homogenate injections pnor to homo- 
grafting showed the following effects The host tissues adjacent to the graft bed 
showed a mild reaction with maximum infiltration of leukocytes in the collecting 
tubule area At the mterzone between graft and host, the host’s adjacent paren- 
chi mal tissues appeared functional and undisturbed Although numerous blood 
■\essels from the host have grown into the graft, little connective tissue has 
formed In figure 4, areas of circumscribed degeneration are found as are also 
isolated areas of slowly degenerating parenchymal tissues m which cellular 
pj knosis is evident Some phantom representations of the glomeruli and tubules 
were found but they were not so evident or widespread as were found m the 
controls 

Group 2 receiving 7 homogenate injections demonstrated somewhat lesser 
reaction in the host tissue adjacent to the mterzone, but greater reaction within 




Fins 12 3 Histological sections from three control animals illustrating retention of 
unrelated and non httermate albino ml hjdne\ tissue homografts (above) on rceiplont 
host kldne\ (below) for 30 days X65 

Fid 4 (Animal X-SR Successful parabiosis for 34 dn\s subsequent separation for 30 da>s ) 
Recipient received 5 donor homogenate injections intrapontonoalh on altcmnto days 
Homogrnfting of ludnci tissue from donor made on last da> of injection Duration of graft 
in silu prior to removal—30 dnvs X65 

Tia 5 (Ammol Iv 10R Successful parabiosis for 30 dais subsequent separation for30 
da\s ) Recipient received 7 homogenate injections prior to homografting Following pro¬ 
cedures same as nhovo X55 

Fin 0 (Animal K 7R Successful parabiosis for 35 days subsequent separation 30 days ) 
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the graft There appeared to be greater vascularization and moie numerous 
remnants of the degenerating parenchymal tissues distributed among numerous 
fibioblasts (fig 5) Encapsulation of discrete areas of degenerating parenchyma] 
structures was not found as frequently as in group 1 experimental giafts 

Of the five experimental grafted kidneys m group 3, three had developed cysts 
and two had localized necrotic areas distributed throughout the giaft Between 
the necrotic areas of the latter, an extensive vasculai network was found rivalling 
that of the othei groups The host reaction and interzone area shown m figuie 
6 is particularly' interesting in that definite signs are seen of the host’s paien- 
chymal structures encioachmg on the graft Also of interest is the finding of 
paitially degenerated graft parenchymal structuies within the lumen of the 
cyst In many instances, cell outlines and nuclei can be distinguished No blood 
vessels were found penetrating into these detached pieces of homograft 

DISCUSSION 

The experimental animals were subjected to two conditions pnor to homo¬ 
grafting First, they had been in successful parabiosis and had demonstrated 
their ability to tolerate their interchanged blood supply and tissue fluids and 
cells Second, they had been exposed to a complex of cells and fibers of the in¬ 
jected donor kidney foi a sufficient time to build up antibodies Both of these 
factors must have taxed the recipient’s reticulo-endothelial system to the utmost 
On the othei hand, the controls had been subjected only' to the earlier parabiotic 
union and had not been “immunized” to the donoi homograft In both instances, 
experimental and control animals, the grafts were retained and not sloughed off 
as is the finding in kidney tissue homografting to single animals 

The use of donoi homogenized kidney tissue was piedicated on the findings of 
immunologists who claim that one or more parenteral injections of foieign 
materials generally cause the appearance, within a few' days, of substances 
(antibodies) w'hich possess the unique property of reacting with mateiial injected 
(Rabat and Meyer, Rowley) Further, that the best poital by which the material 
should be injected is through the mtrapentoneal route (Rowdey) Workers in the 
field (Pressman) have demonstrated that anti-kidney antibody principally local¬ 
izes in the glomerular tufts Whether such antibodies are available to neutralize 
or react w ith the antigenic effect of the donoi kidney tissues by reacting at the 
giaft site or by fixing antigens m the host kidney is uncertain and not cleaily 
defined m the hteiature The closest approach to the problem is the w r ork of 
Molomut et al in wdnch recipient mice were sensitized by repeated injections 
with crystalline antigen and then subjected to a final local injection to produce a 
localized inflammatory response The lesults obtained m the group leceiving 10 
homogenate injections, m which the host tissue appeal's to grow' toward and into 
the degenerating giaft would suggest that the host had been sensitized to the 
graft, but the final massne reaction occuired within the graft substance itself 
The response to five injections and the time involved (10 days) appear to mdicate 
that the dosage was sufficient to prevent destruction of the graft but not enough 
to maintain its integrity On the other hand, 7 injections in 14 days appeared to 
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stimulate yasculanzatiou and retention of phantom representations of the 
parenchyma Houeyer, it must be noted that nt best, none of the experimental 
results arc so good as those seen m the controls in which no homogenate was 
giren 

The constituents of tho homogenate are of interest Fink et nl and Twilis and 
co workers demonstrated that both lvphilized and fractionated homogenates had 
actn e potentialities ui the enhancement of tumor growth Tho w ork of Dixon, 
Bale and Spar and Pressman on the immunologic effects of protein labeled sub¬ 
stances would indicate that the inability of the injected substance plays no part 
m fostering antibody formation It was quite evident that aside from the initial 
injection of tho freshly mado homogenate, all subsequent injections of the frozen 
and thawed homogenate were of dead cells On this point it is noteworthy that 
Chase found that splenic cells w hich have been damaged by freezing fail to induce 
the anaphy lactic state That the latter is not a criterion (ICnbatand Beimccrraf) 
m antibody formation or in stimulatory effects, one can cite the work of Breuhaus 
and McJunkm and Andres m which it was found tliat tho injection of homogen 
lzed kidney tissue into adult and embryonic animals would result in an increased 
count of parenchymal mitosis and homologous growth effects 

The present findings suggest that the process of homografting is one of 1 m 
raunologicnl acceptance or rejection Only during the status of continuing sue 
ecssful parabiosis are there found the optimum conditions for the surm nl of the 
kidney tissue homograft Separating successful parabionts and liiterclianging 
kidney tissue homografts or using a non httermnte’s kidney tissue to the kidneys 
of these parabionts will result in a retained but degenerating graft Adding donor 
kidney homogenate to the separated parabiotic status appears to heighten the 
degeneration of the graft but minimizes the host reaction Peculiarly, the presence 
of a more than adequate blood supply m the graft demonstrates that the localized 
necrotic areas are not due to infarction but to probable localized “immunologic” 
reactions 


SUMMAnY 

Kidney tuaue from unrelated albino rats can Ire bomogrnfted to tho kidneys of 
albino rats which linxe been separated from the state of successful parabiosis 
These grafts wall not be ynablo to tho extent that their parenchymal structures 
wall be functional but will be yrcll stromatizcd and yasculanzed 

The intrapentoneal injection of donor kidney tissue homogenate into the 
recipients of donor kidney homografts will result in greater reaction in the graft 
and lesser reaction in the host tissues 

The presence of an adequate blood supply in the graft denied from both the 
host and jicnrennl fascia would indicate thnt. the reaction of the graft in the 
homogenate injected animal was due to local interactions probably of an im 
munologienl nature 
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TECHNIQUE TO DETERMINE AT OPERATION AREA OF RENAL 
PARENCHYMA SUPPLIED BY AN ABERRANT VESSEL 

ERNEST N KHOURI 

From the Urological Sermcs Flushing and Jamaica Hospitals jV 1 

During the operation for the relief of ureteral obstruction caueed by an aber 
rant v essel, it is important to determine the avact amount of kidney supplied 
by the anomolous artery prior to its section If too large an area is served by the 
v essel it may be injudicious to ablate it and thus deprive the bod} of a large 
functioning volumo of renal pnrcuchyma This is particularly so if the disease is 
bilateral or if the opposite kidney is in any way impaired In addition, leaving a 
large portion of necrotic kidney behind lends to secondary' infection both aerobic 
and anaerobic 

In those cases where the vessel is deemed important, a procedure which 
separates the ureteropelvic junction from the vessel is best accomplished If 
necessary, section of the ureter at the ureteropelvic junction and reimplantation 
m another site in the pelvis may be the procedure of choice 

The time honored and standard method of determining the vascular bed of 
an aberrant artery has been to clamp the vessel with a rubber-shod clamp for a 
period of 10 minutes aud obsorv e the demarcation line between the ischemic area 
and the normal portion 

This has several disadvantages First., if waiting 10 minutes can be avoided 
one should do so inasmuch as the patient is under anesthesia with an open 
wound Second, in event the vessel is deemed essential delayed thrombosis 
may result from the prolonged clamping and change tho result of tho procedure 
originally done Third, the demarcation line m this method is not clean-cut and 
this vagueness leads to poor resection 

The author has been using a technique which obviates the foregoing objet 
tions This is to inject cc indigo carmine into the vessel m question with a 
small hypodermic needle This renders the renal parenchyma supplied by the 
artery a deep bluo which lasts sov eral minutes and gives a sharp line of demarca 
tion deep into the cortex of tho kidney This allow s accurate section of the kidney 
In instances where the aberrant v essel may be smaller than is deemed safe to 
inject (because of thrombosis from mtimnl damage) tho main reual vessel is 
injected and the blue coloration then occurs in the portion not supplied by the 
anomolous vessel 

148-25 88lh lrc , Jamaica N 1 
iPt-54 Sanford Ire , Flushing, iV Y 
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EXPERIMENTAL STUDIES ON THE RECONSTRUCTION OF THE 
NEUROGENIC BLADDER A PRELIMINARY REPORT 

WILLIAM C SHOEMAKER and DAVID M LONG, JR 
From the Department of Surgery, Hahnemann Medical College and Hospital, Philadelphia, Pa 

Attention has been drawn to the complex problem of the neurogenic bladdei 
by the increased incidence of spinal cord trauma in civilian and uai casualties 
Improvement in the immediate caie of the injuries has resulted m a greatei 
initial salvage late The increased population of patients with neurogenic blad¬ 
ders suggests a need foi re-evaluating the fundamental aspects of this problem 
The physiology and pathology of the normal and neurogenic bladder hat e been 
studied Hon ever, the innervation of substitute bladders has escaped the atten¬ 
tion of pievious investigators Furthermore, the utilization of these substitute 
Madden has not been fully explored 

The present communication undertakes to describe 1) gross and cystometric 
observations in noimal and reconstiacted canine bladders, 2) mtiavesieal pies- 
sure changes with stimulation of the neivi engentes and vagi in normal and re- 
constiucted bladders, 3) observations in animals following pelvic neurectomy, 
and dorsal rhizotomy, and A) lesults following reconstruction of these types of 
neurogenic bladders 

HISTORICAL REVIEW 

A Experimented studies One of the first concerted approaches to the physi¬ 
ology of micturition and its lelationship to the neurogenic bladdei tvns made by 
Barrington 1 6 He described slx separate reflexes The first two complete then 
reflex aic in the brain stem They me as follows with incieasing volume of the 
contents, the bladder contracts, and as the fluid forces the splnnctei and urns 
through the urethra strong detrusor contraction occurs Since the remaining 
four leflexes are found in the spinal animal, they can be said to ha\e their neu¬ 
rons within the spinal cord They consist of a slight rise of vesical pressuie 
following distension of the internal sphincter not sufficient to force the external 
sphincter, active relaxation of the uiethra w’hen it is passively distended, lelaxa- 
tion of the external sphinctei whenever the bladdei responds to distension by 
contraction of the detrusor muscle and relaxation of the plain muscle of the 
uietlua by distension of the bladder after spinal transection 

\otc by editor Doctor Shoemaker and Long’s paper was awarded first prize in the essav 
competition sponsored annuallv In the American Urological Association’s Committee on 
Scientthe Research, Dr Milev B Wesson, chairman 

Read at annual meeting, American Urological Association, Boston, Mass May 20, 
10511 

1 Barrington F J F The nervous mcchnnism of micturition Quart J Exp Physiol , 
8 33 1015 

5 Idem The effect of division of the hypogastric nerves on the frequency of micturition 
Quart 1 F\p Phisiol 9 261,1915 

* Idem The relation of the hind brain to micturition Brain, 44 23,1021 

4 Idem The central nervous control of micturition Brain, 61 209 1928 

5 Idem The component reflexes of micturition in the cat Brain, 64 177,1931 

‘ Idem The localization of the paths subserving micturition in the spinal cord of the cat 
Brain, 66 126 1933 
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1' olfowing extirpation of the cerebral motor cortices bilaterally, Langu orthy 
and Hcsser 7 found that the vesical capacity was markedly decreased The bind 
der lost its capacity to accommodate increased quantities of fluid at lm\ pres¬ 
sures presumably due to loss of the inhibitory controls of these higher centers 
Although the former habits of micturition (such as unnntion in accustomed 
places) were lost, the animal assumed a characteristic posture with the begin 
mng of flow of urine Furthermore, it a as found that defecation occurred with 
urination Langworthy and Kolb* demonstrated that transection of the brain 
stem caudal to the acoustic colliculi resulted in a loss of \eacal tonus and a loss 
of contractions sufficient to empty the bladder, 1 e , retention with overflow in 
continence They concluded that the tone of the muscle m the bladder is con 
trolled by mechanisms similar to those of striated muscle In confirming Bar¬ 
rington’s uork, these authors also believed that abdominal contractions ha\e a 
part m reinforcing micturition but are not essential Dees and Langu orthy* sec 
tioned the posterior sacral roots in cats Followmg this procedure normal nnc 
tuntion no longer occurred, the bladder enlarged to seieral times its original 
capacity and oierflou incontinence dei eloped 

Langu orthy and Hesser 10 also studied the effect of sectioning the motor and 
sensory sacral roots They found that after a variable period of time decreased 
bladder capacity and periodic micturition occurred Prewously Langu orthy, 
Reeies and Tauber 11 observed the mfhienco of parasympathetic and sympa 
thetic nerve fibers Sectiomng of the parasympathetic nene fibers resulted m 
essentially the same type of \e«cal pathophysiology ns did sectioning of the 
sensory and motor roots, by contrast, the sympathetica were found to be in no 
way essential to normal micturition In 1941 Languorth), Kolb, and Leins' 7 
summarized their in\ estigations and other related work in o classic study “The 
Physiology of Micturition ” 

In 1945 Jacobson 17 presented an elucidating study of the effects of peripheral 
none lesions and spinal cord lesions in dogs He detailed the physiology of the 
three types of neurogenic bladders Sympathectomy uas found to hn\e no effect 
m the normal or neurogenic bladder The autonomous bladder resulting from 
section of the pelvic norves was found to be hypertrophied hypertonic, and to 
hai e a large quantity of residual unne Section of the sacral sensory roots pro¬ 
duced an atonic, dilated, poorly functioning bladder with oierflou incontinence 
Destruction of the caudn equina or sacral portion of tho cord resulted in the samo 
type of blndder as did peine neurectomy' Following complete transection of the 

T Laugworlhy 0 It nnd Hoaucr F H An experimental study of micturition relca. ed 
from ccrcbml control Am J PhysiolI , 116 094 1930 

I Lonpworthy O It nnd Kolb L C Tho onecphnlio control of tone in the musculature 
of the urinary blnddor Brain 66 371 1033 

• Decs J I nnd Langworthy, 0 It An experimental study of bladder disturbance* 
analogous to those of tnl>cs dorsalis J Urol 34 359 1935 

»• Langworthy 0 It nnd Hcsser F H Periodic micturition in the cat nftcr section of 
the sacral norves Am J Physiol 116 0S5 1030 

n Langworth\ O It Itec\es 1) I nnd Tauber US Autonomic control of tho urinary 
biadder Brcun. 67 260 1034 

II Lnngworth\ O It Kolb I C nndLewia,J G Physiology of Micturition Baltimore 
Williams nnd Wilkins 1040 

u Jacobson C h Jr \ourogcmc vesical dysfunction J Urol 63 070 1045 
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lumbar or sacral cord an automatic or reflex bladder developed, chaiacten/ed bj r 
slight hypertrophy and intermittent partial emptying 

B Clinical studies Our present undeistanding of the anatomy of the auto¬ 
nomic nerve supply to the pelvic organs is based on the meticulous dissections 
of Latarjet and Bonnet 14 in 1913, and Hovelacque 16 m 1927 The parasympa¬ 
thetic fibers derived from the second, third, and possibly fouith sacral segments 
form the pelvic nerve (nervi engentes) which leads to synoptic connections in the 
pelvic.plexus and in the bladder wall The sympathetic fibeis from the lower tho¬ 
racic and upper lumbar segments of the cord form the preaortic and presacra] 
plexuses The latter forms the hypogastric nerves which lead to the pelvic plexus 

One of the earliest studies on the action of the urinary sphincters was done by 
Wesson, Macht, and Young 10 In 1920, they described depression of the inter¬ 
nal sphincter and prostatie urethra bj contraction of the lev atoi prostatae and 
rectourethralis muscles, thereby straightening the curve of the prostatic ure¬ 
thra According to these investigators, the bladder neck was opened by relaxa¬ 
tion of the tome contraction of the internal and external sphincter and by con¬ 
traction of the trigonal muscle 

Classical experiments on the physiology of micturition in human heings were 
conducted by Denny-Brow n and Robertson 17 m 1933 They found the reac¬ 
tionary contraction of distension of the bladder was controlled by an uncon¬ 
scious restiaining effect at low volumes, but intruded upon the consciousness as 
the volume increased When the threshold was leached, sensations of bladdei 
fullness were perceived Internal sphincter contractions and relaxations were 
found to be entnely secondary to activity of the detiusor muscle The external 
sphincter was found to open only after the internal sphincter and appeared not 
to be relaxed by voluntary effort 

Denny-Brown 18 also studied 6 patients with cord lesions, three involved the 
cauda equina, and three involved the cord cephalad to the sacral region Al¬ 
though two of the patients with cauda equina lesions suffeied automatic blad¬ 
ders, subsequent investigators 7 19 have doubted the completeness of the lesions 
In the third patient an autonomous bladder developed In the 3 patients with 
supi anuclear lesions, neurogenic bladders of the automatic reflex type developed 

A most thoiough study of sphinctenc action m neurogenic bladders by Denny- 
Brow n and Robertson 1718 enabled them to conclude that after cord lesions the 
“internal sphincter” or bladder neck reflects a degree of contraction reciprocal 
to that of the detrusor, i e , when the detrusor contracts the internal sphincter 

" Latarjet, A and Bonnet, P Lc plexus hypogastrique chcz l’homme Lvon chir , 9 
619, 1911 

16 Hovelacque, A Anatomic des Nerfs Cramens et Rachidiens et du Sjstcme Grand 
Svmpntlnque chez l’Homme Pans Gaston Doin, 1927 

16 Wesson, M B , Macht, D I and Young, H Anatomical, embre ological, and phvsio 
logical studies of the tngone and neck of the bladder J Urol ; 4 279,1920 

17 Dennv Brown, D and Robertson, E G On the physiology of micturition Brain, 
66 149 1933 

18 Idem The state of the bladder nnd its sphincters in complete transverse lesions of the 
spinal cord and cauda equina Brain, 66 197,1933 

19 Mcl ellen F C The Aeurogemc Bladder Springfield Chas C Thomas, 1939 
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opens probably because of the arrangement of the muscle fibers The} believed 
the internal sphincter was not under separate neural control The external 
sphincter was reflexl} active where the sacral segments survn ed, this sphincter 
maintained a tome contraction which was relaxed reflexl} b} a certain degree 
of active \ esical contraction More recently, Talbot 10 has brought the problem 
up to date bj summarising the obsen ed facts, and general laws of ph\sio!ogy to¬ 
gether with his experience on a large senes of paraplegic patients He has ev Oh ed 
a concept of the physiology of nnctuntion providing a basis for rcasonabl} 
accurate predictions which can be translated into a satisfactory system of clinical 
management 

C Treatment of neurogente bladders Treatment of the neurogenic bladder in 
the chrome stage haa been divided into two schools of thought, the conservative 
and the surgical Surgical or active treatment has been ad\ ocated by Emmett, 11 fi 
Thompson,” and Nouree et al 57 who have reported good results b} applying 
transurethral resections to neurogenic bladders with significant residual unne 
Munro, 5 * 41 Prather,* 3 n and others ha\ e championed the conserv atn e method 
which consists pnmanlj of tidal drainage and urinary tract antisepsis 
Talbot 50 w u has outlined a concerted and extensive program for bladder 
retraining and rehabilitation which embodied 1) closure of all fistulas (acciden 
tal as well as suprapubic), 2) eradication of infection, 3) transurethral resection 
for demonstrable bladder neck obstruction and 4) development of adequate blad 
der capacity wnth minimal or negligible residual urine through a cnrefull} con 
trolled training period In this training period ev ery effort was made to establish 
•voluntary bladder control by conditioning Tidal drainage was instituted mime 
diatch after the trauma while the bladder was still in a state of spinal shock by 

10 Talbot H 8 A Clinical Approach to the Phymolog} of Micturition Third Annual 
V.A Paraplegia Conference Boston Octobor 12-14 1954 

11 Fmmett J L Urinnr} retention from imbalance of dotrusor rausolo and \csicnl 
neck treatment b\ transurethral resection J Urol 43 G92 1940 

M Emmett J L and Beare J B Bladder difficulties in tabetic patients with specinl 
reference to treatment bj transurethral resection J AM A 117 1030 1941 

u Emmett J L Transurethral rejection m treatment of true and psoudo cord bladdor 
J Urol 53 545 1945 

11 Emmett J L Altars D D nnd Anderson R E Statistical and annl\ ticnl review 
of the final results of transurethral resection for cord bladder J Urol 43 00$ 1940 

** 1 mmett.J L Neuromuscular Diseaso of tho Unnan Tract In Urology edited 
b\ Meredith Campbell Philadelphia W B 8nundors Co 1054 vol 2 

11 Thompson, u J Cord bladder Restoration of function bj transurethral operation 
U S NavalMed Bull 45 207 1945 

37 ISoursc M H and Bumpus H E Caro of the paraplogio a unnarj tract U 8 Na\al 
Med Bull 46 1053 1040 

n Munro, I) Tho cord bladder J Urol 36 710 1930 

3 * Idom The treatmont of the urinary bladder in cases with injur} to tho spinal cord 
4m J Surg 38 120 1037 

‘•Idem Tidal drainage New Tag J Med 229 G 1043 

11 Idem The rehabilitation of jmtionts totally paralyzed below tho waist Ibid 236 
223 1947 

» Prather C C Spinal cord injuries Care of tho bladder J Urol 57 15 1947 
a Idom Spinal coru injur} Some urological aspects J Urol 66 347 1951 
Jl Talbot II S Cvstomctn and tho treatment of iesical disfunction In paraplegia 
J Urol 69 1130 ISM'S 

14 Talbot H S Fourth Annual V.A Paraplegia Conference New^ork October 19-21 
1955 



154 


"ft C SHOEMAKER AND D M LONG, JR 


adjustment of the siphon letels, the development of excessite degrees of hypei- 
tomcity v as avoided or minimized By meticulous attention to these aud other 
conditioning techniques the intermittent partial emptying of the automatic reflex 
bladder may be modified and reinforced Eventually, control of micturition is 
achieved by training the patient to void voluntarily, anticipating the involuntary 
reflex emptying of the bladder In a senes of 100 consecutive unselected para¬ 
plegic and quadriplegic patients, most of whose lesions were complete, Talbot 86 
reported satisfactory results with adequate bladder control in 78 per cent 

Several neurosurgical piocedures have also been investigated Munro 36 has ad¬ 
vocated anterior i hizotomy of the lower thoracic and lumbar nerves for spastic 
reflex contractions of the low er extremities and for reflex abdominal contractions 
thought to cause or contribute to vesical irntabihty (i e , spastic reflex bladder) 
Hoen 37 first pioposed bilateral block or section of the third sacral root for se¬ 
lected cases of retention The value of this procedure was subsequently confirmed 
by Heimberger et al 33 Sheldon and Bel's 39 studied the effect of subarachnoid 
injections of alcohol in patients with complete supranuclear lesions Bors 40 also 
used pudendal nerve sections in order to relax the spastic external sphincter He 
also suggested temporal-} nerve blocks and spinal anesthesia not only to predict 
results of the permanent procedure but also as a definite treatment It was the 
opinion of Bors that the residual urine decreases in proportion to bladder capac¬ 
ity with the acute conversion of a supranuclear lesion to an intranuclear lesion 
Furthermore he found that the bladder became more amenable to external pres¬ 
sure Emmett 25 concurred with Bors m stating that “ a nonreflex bladdei 
usually is a more serviceable one and can be treated more successfully than the 
inefficient reflex bladdei ” 

As early as 1930 Learmonth 41 performed presacral neurectomies, Cheetham 4,> 
has advocated this procedure Meirow sky et al 48 suggast anterior i hizotomy and 
neurectomy m selected cases, aftei preliminary sacral block or spinal anesthesia 
These authors report good results which they attribute to relaxation of the 
perineal muscles and lowering of the vesical neck 

The i esical lesions resulting from spina bifida have been notoriously unrespon¬ 
sive to therapy Talbot feels that the conservative method should be instituted 
as earl} as possible Emmett 44 reported satisfactory results in only 20 per cent 

16 Munro, D Antenor rhizotomy for spastic paraplegia New Eng I Med , 233 453, 
1045 

37 Hoen, T I Discussion of the Urological Problem Conference on Spinal Cord In 
juries, \rmi Service Forces, Second Service Command, October 20,1945 

33 Heimburger, R F, Freeman, L W and Wilde, N J Sacral nerve innervation of the 
human bladder J Neurol Surg , 6 154,1948 

11 Sheldon, C H and Bors, E Subarachnoid alcohol block in paraplegia J Neurol 
Surg 6 385, 1948 

40 Bors E , Comarr, A E and Moulton, S H The role of nerve blocks in the manage 
meat of cord bladders J Urol , 63 S53,1950 

41 Learmonth, J R A contnbution to the neurophysiologv of the urinary bladder in 
man Brain 64 147,1930 

41 Chcethom, J G Presacral neurectomi for relief of certain tj pes of bladder djsfunc 
tion and pain J Urol , 37 148,1937 

45 Meirouski, \ J , Scheibert, C P and Rose, D K Indications for the neurosurgical 
establishment of bladder automaticitv in paraplegia J Urol , 67 192, 1952 

44 Emmett J L , Simon, H B and Mills, S D Neuromuscular disease of the unnarj 
tract in infant-- and children Pediat Clin N Amer , 2 803,1955 
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of these patients, following transurethral rescctious \oung 4 * has utilized the 
technique of retropubic wedge resection concerting a \ incision into a ^ to 
decrease vesical neck obstruction After experiment mg with v onous methods of 
colostomies, Gross, Holcomb, and Swan 46 concluded that the mast efficacious 
approach was that of permanent suprapubic cystostomy 

MATERIALS AND METHODS 

4 Preparation of reconstructed bladders A senes of 20 animals was studied 
In 11 dogs subtotal bladder resection was earned out leaving only tho tngone, 
and the bladder was reconstructed with reversed seromuscular grafts from the 
ileum by means of a previously desenbed technique 47 Most if not all, of the 
effective expansile component of the reconstructed organ was composed of the 
substitute graft The nine remaining intact animals sen ed as controls 
The animals were anesthetized with sodium pcntotlia! intravenously Gatho- 
tcnzatiou was performed with a Ko 12 1 oley m the females, or with a Ao 7 
urethral catheter m the male dogs Cystometry was performed under very light 
anesthesia with a Lewis recording cymometer and with a water manometer In 
a few instances cystometry was performed without anesthesia for comparative 
purposes 

B Exposure and stimuli of nerves in normal and reconstructed bladders Tho 
vagi were exposed through a midlmc cervical incision, isolated and stimulated 
with shield electrodes and an electrodyne stimulator using \ oltnges ranging from 
2 to 100 volts and a frequency of 100 stimuli per second 
The abdomen was opened in the midline to observe the gross changes in the 
bladder on vagal stimulation A large self retaining retractor was used to negate 
the influence of the abdominal musculature on vesical pressure In a few animals 
the rectus muscle and sheath were severed from the pubic arch With these 
precautions it was felt that any changes m the intravesical pressure due to 
extraneous causes were effectively eliminated Cystometry was repeated follow 
mg plane 2 (or surgical) anesthesia before and after the abdomen was opened and 
at the conclusion of the experiment The nem engentes were exposed at point 
of entry into the pelvic cavity and stimulated with an clectrodync stimulator 
C Preparation of neurogenic bladders Three types of neurological lesions 
were performed on 13 dogs In a senes of 0 animals the nervi engentes were 
sectioned close to their ongm from the spinal nerves Cvstometnc measure 
moots and stimulation of the pelvic nerves were made before and after their 
sectioning Extradural sectioning of the Bacral posterior roots was done in 3 
dogs and section of the caudft equina was performed in 1 animal The animals 
with neurological lesions were followed postoperativ ely with cystomctnc studies 
At nppropnatc stages after the neurectomies rhizotomies, or cauda section recon 
stniction of the bladder was performed with reversed seromuscular grafts from 
tho ileum 47 

4 ‘\oung B \\ Tho retropubic approach to vesical neck obstruction in children 
Surg , Gyneo <fc ObM 96 160 1953 

* 1 Gross R h Holcomb, C \\ Jr and Swnn II The treatment of urinnry and fern! 
incontinence in children AA1 A Arch Surg . 66 143 1053 

a Shocmnkor C Reversed seromu cuinr grafts in unnnry tract reconstruction J 
Urol 74 463 10o5 
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Fi< 2 4, section of neurogenic bladder 20 dars after peh ic neurectoim showing marked 
In pertropln of bladder wall, cellular infiltration of mucosa and submucosa H &. E stain 
XG B high power view of previous section showing marked inflammatory reaction in sub 
epithelial layer Medium power H 4. E 

D Reconstruction of dcncriatcd bladders Follow ing denervation of the bladder, 
animals yyeie obsened for 1 to 4 y\eeks in order to demonstrate definite changes 
of secere functional impaiiment 

Subtotal resection of the denercated bladder and reconstruction with ileal seg- 



Fia 4 High power view of cpitliolial la\er of reconstructed bladder showing transitional 
cell opithohum H & E 

incuts was performed and the animals were followed from 1 to 4 months Dnbbl 
ing occurred shorty after removal of urethral aud suprapubic tubes How 
eier, after the passage of a \anable penod of time continence dc\ eloped Cath 
etemation after \oiding re\ealed no significant residual urine, a satisfactory 
capacitj de\ eloped after 2 or } months 

Two dogs whose blnddcrs were reconstructed after pcl\ ic neurcetom\ appeared 
to bo continent onlj 2 weeks after reconstruction Thc\ \ oidcd 80 to 100 cc at a 
time with no dribbling between times Most animals howc\er, require 1 or 2 
months or more to dc\ clop capacity and satisfacton continence, depending upon 
the amount and se\cnt} of infection present In one of the dogs whose bladder 
was rcconstmeted the mesenteric pedicle to the bladder graft was severed, after 
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Fig 5 /l, ccstometrogram on dog Xo 1203 taken S da\s after pelvic neurectorm At 
that time, there was intermittent dribbling of small amounts of urine, residual and capacity 
of approximateh 40 cc 12 5 cc increments B, c\st.ometrogrnm taken 4 weeks after bladder 
reconstruction 25 cc increments Animal previouslj had been subjected to pelvic neurer- 
tom\ Bladder capacity 120 cc 

the dog wa<i found to have a normal \oidmg pattern A neurogenic bladder 
promptly developed with a capacity of 35 cc, residual urine, incontinence, and 
liypeitonic cystogram We excised this graft and reconstructed the bladder a 
second time The dog now has good control, no diibbhng and has developed satis¬ 
factory capacity 


DISCUSSION 

Although tremendous strides have been made in the management and caie of 
the patient with neurogenic bladdei m the past feu decades, there still remains a 
significant number of patients in whom less than satisfactory Jesuits have been 
obtained In the present approach to this problem a renew of the essential patho- 
plrvsiology was made Clinical and experimental studies indicate that % oluntary 
control of micturition and complete emptying of the bladder are mediated 
through seieral pathways The sacral parasympathetic outflow and accompany¬ 
ing sacral posterior root fibers constitute the penphei al component of the nervous 
pathway Long fiber tracts m the posterior columns and lateral columns of the 
spinal cord conduct nerve impulses to and fiom higher centers in the brain Inter- 
luption of the continuity of these pathways pioduces what has been teimed the 
neurogenic bladder 

In the neurogenic bladder urosepsis incident to unnary retention, inadequate 
bladder capacity", incontinence, and oi er-distention consequent to lack of i olun- 
tan control of micturition are pioblems which arise to plague the urologist 
Reconstruction of the bladder with intestinal segments is not merely the replac¬ 
ing of the muscular wall of the excised organ, or the substitution of intestinal 
smooth muscle for bladdei smooth muscle The intestinal graft has an intact 
mesenteric pedicle through which there is not onh a i ascular supply, but, more 
important, there are neural connections with the cential nercous sj stem 

The intrinsic properties of the smooth muscle fibers of the grafted segment are 
not altered Howeier, with the rearrangement of the gross structure and the 
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relationship of muscle fascicles, peristaltic activity disappears Tho my otatic and 
myotonic reflexes which formerly gave nse to peristaltic nctivitv become func 
tional in a raannor simulatmg the normal activity of the urinary bladder In nddi 
tion, a neuronal commumcation between the reconstructed bladder and the ceu 
tral lienous system is provided by the afferent fibers of the vagus none In 
order to explain the results of these investigations, two important basic hypoth 
esea must be considered, either or both of which may be operatn e The change in 
environment mny cv oko nn alteration m the biochemical etmcture of the muscle 
coll resulting m a different response to the same nen ous stimulus In addition 
there is the possibility that such a graft maj result m re-establishing contact 
with the brain centers controlling v oluntary micturition after spinal cord lesions 
Evidence from these experiments suggests that functional restitution of the 
reconstructed bladder has indeed occurred Apparently the autonomic nen o sup 
ply of one organ may bo substituted for the autonomic nen e supply of another, 
providing tho receptor tissue is transplanted with it The concept that such a 
complex function as normal micturition could be accomplished through the trans¬ 
planted \agal pathways was intriguing Such a phenomenon of transference of 
function in tho central nen ous system of mammals has not yet been described 
Obviously theso possibilities warrant further imestigation and elucidation in 
the fundamental medical sciences as well as related clinical fields The truly v olun- 
tarj activity of this typo of graft, how e\ er, cau he prov on only by its application 
in the paraplegic patient 


BUMMART AND CONCLUSIONS 

The normal physiology of micturition and its relation to the neurogenio blad 
dcr w ere briefly renew ed A number of the present therapeutic approaches to this 
problem were outlined 

Obsonations on the micturition pattern and cystometry on a senes of dogs 
with bladders reconstructed from ileal segments were found to he essentially 
normal 

Stimulation of the vagus lien e m tho normal animal elicited no change in Ultra 
i esical pressure Stimulation of the pch ic non es produced a prompt visiblo con 
traction of the detrusor muscle with increase in the mtra\ esical pressure 

Stimulation of the \agus nerve m dogs with reconstructed ileal bladders was 
found to produce a pronounced nse in mtravesicnl pressure 

Stimulation of tho pelvic nerves in dogs with rcconstnicted ileal bladders was 
found to liavc no demonstrable effect on the intravesical pressure indicating the 
absence of regeneration of the sacral purasympnthetn fibers into the graft 
The results of dogs subjected to postenor neurectomv and dorsal rhizotomy 
confirmed those previously reported in the literature 

\eurogcme bladders induced bv pelvic neurectomv nnd postenor rhizotomy 
were rcconstnicted with ileal segments Prehmnmrv obscrv ntions on these animals 
from one to three montlis revenlcd no sigmficant residual unne after v oiding adc 
quote capacity , continence, nnd essentially nonnal cystometry 

The possible significance of these exjienmcntnl obscrv ntions wns discussed 
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SERTOLI CELL TUMOR IN AN INFANT 
DAVID A CULP, ROBERT G FRAZIER and JAMES J BUTLER 
From the Department of liroloyy, State University of Iowa, /own City, Iowa 

Neoplasms of the infant testis are rare Between 1930 and 1950, of 113 consecu¬ 
tive cases of tumor of the testis seen at the University Hospitals only 3 occuned 
m the first decade of hfe Gilbert collected 5,500 patients with neoplasms of the 
testis fiom the hteiatuie, and within this gioup 131 were found in children under 
15 years of age The largest collected senes of testicular neoplasms occunmg m 
childien under 15 yeais of age w-as leported m 1925 by Julian, who analyzed 137 
cases and found that the highest incidence occurred in the first 3 years of life 
Twelve cases under the age of 12 years w-eie reported by Rusche and 4 of these 
were present m newborn infants Recently a new'boin infant delivered m the Uni¬ 
versity Hospitals wus noted to have an enlarged, solid, testicular mass w’hich 
pioved to be a neoplasm This case is the subject of this leport 

CASE REPORT 

On September 19, 1955, a boy (B K M ) w-as born by a noimal, spontaneous 
delivery His birth weight w r as 4,275 gm and the body measurements were nor¬ 
mal Physical examination on admission to the new-born nuisery was normal 
except foi a hard, lound, smooth, nontendei mass m the right scrotum which 
teplaced the testis This mass w as 7 to 8 times the noimal size of the infant testis 
The left testis w-as noimal m size, shape and consistency 

The mass did not transilluminate and an attempt at aspiration was performed 
w ithout the lecovery of fluid An inflammatory- piocess oi torsion seemed unlikely 
because the patient’s temperatuie was normal and the mass was nontendei The 
maternal serology was negatne and no evidence of maternal tubeiculosis w-as 
found Two possibilities remained that of hematocele oi neoplasm and w r e w r ere 
unable to satisfactorily diffeientiate between them 

On September 21, 1955, a right orchiectomy w-as peiformed The mass in the 
light, scrotum measuied 2 8 by- 2 by 1 1 cm and w-as nodulai, although the tunica 
albuginea w as intact (fig 1, A) On cut section the usual soft, biow-msh testiculai 
tissue was leplaced by a sohd, firm, lubbeiy-, golden-y r ellow, lobulated mass of 
tissue The lobules were sepaiated by- thin, gieyish-white septa which imparted 
a gritty sensation w hen cut In the centei of the mass there w as an aiea of hemor- 
lhage w hich presumably occurred w hen the attempt to aspirate the mass, the day- 
prior to surgeiv, was made (fig 1,5) At the supenoi pole of the tumor neai the 
ooid was a portion of noimal appealing testis measuring 5 mm m its greatest 
diameter The spermatic cord was noimal 
Multiple sections fiom tissue fixed m both 10 per cent formalin and Bourn’s 
solution weie stained with hematoxylin and eosm In addition, selected sections 
were stained by the allochrome and periodic acid-Schiff techniques Fiozen 
sections of formalin fixed tissue weie stained foi lipids with Oil Red O 
Histologically-, theie was a variable pictuie from one aiea of the tumoi to 

tccepted for publication March I, 1956 
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Fia 1 A gross sppcaronca of neoplasm B cross section of neoplasm 


another There was both a stromal and an epithelial component with an apparent 
transition between tho two The stromal cells had o\al t-o spindlo slrnped nuclei 
winch showed a moderate \anation in size and were mirrouiided by a poorl> de 
fined nm of cytoplasm Tho stroma tended to be loose and edematous m those 
areas where opithehal elements were least prominent (fig 2, 1) and more dense 
w hero epithelial elements w cro more prominent (fig 2, B) A moderato amount of 
collagen was demonstrated by tho allocliromo stmu Scattered through the 
stroma were cells with a round, relntnch large nurlous surrounded by a well do 
marcatcd nm of finelj vacuolated cytoplasm These cells were more numerous m 
the edomntous portions of tho stroma They contained fine lipid droplots m their 
cytoplasm The opithohal component was represented bj tubules lined bj cells 
with round hj porchroraatic nuclei sourrounded bj a thm nm of poorlj defined 
cytoplasm (fig 3, B) Tkoro was little \ ana turn in tlio siio of these cells Solid 
cords of similar cells were also present (figs 2 B and 3 1) The tubules were 

filled with a thm, stnngj eosinophilic precipitate Lying free in the lumina were 
a few \acuolated cells similar to those desenbed in tho stroma In the edematous 
stroma there were also nianj cistic spaces which wero filled with a homogeneous 
eosinophilic precipitate Sonic of these were lined hj hvpcrohromntic rolls which 
stood out from the lighter staining stromal cells to a moderate degree Others wero 
lined In flattened cells which wero m no wav different from the stromal cells 
These cistic spaces were close to well defined tubules ill mam instances with a 
Hiiggcstne transition from one to tho other Mitotic figures were seen in both the 
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Fig 2 4, loose reticulated stroma containing cells with vacuolated cjtoplasm which 
contained demonstrable lipid (arrow) B, cords and tubules of epithelial cells in dense 
collagenous stroma 


stromal and epithelial cells Theie was a large area of hemorrhage in the center 
of one portion of the tumor with blood in the tubules and a hemorrhagic tract 
leading tow aid the tunica albuginea The tumor w as incompletely separated into 
meguhr sized areas by septa of less cellular fibrous tissue which faded impel - 
ceptibh into the tumor stroma There was a thin run of normal appearing senn- 
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mfcrous tubules along ouo border of the tumor separated from the tumor b\ a 
pscudocapsulo similar to the septa just descnlxxl An occasional seminiferous 
t ubulc ns seen in tins pscudocapsule and in the septa \nthm the t umor A section 
from the grossh rtcognizable portion of testis near the spermatic cord rc\ealcd 
the tumor to bo opposite a normal appearing portion of testis, separated from the 
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rete testis by a t.lun band of fibrous tissue There was a definite resemblance be¬ 
tween the epithelium of the tubules of the tumor and those of the rete testis The 
tunica albuginea vas everywhere intact A section thiough the spermatic cold 
was not lemarkable Sections stained by the periodic aeid-Sehiff technique 
showed nothing of note 

Sections of the tissue were sent to Dr F K Mostofi at the Armed Institute of 
Pathology and it v as lus opinion that this was a “Sertoli cell tumor or androblas¬ 
toma ” Three additional cases have been legistered with the Armed Forces Insti¬ 
tute of Pathology and "all have behaved as benign tumors ” 

DISCUSSION 

Two aspects of this case were extremely interesting the age of the child and 
the classification of the neoplasm The majority of testicular neoplasms occur 
be tv een the ages of 20 and 40 years Hov ever, approximately two to three pei 
cent occui m the first decade of life Rusche records 4 cases m w hich a neoplasm 
v as present at birth Matassann, Meltzer and Bloom, Shane, Stevens and Rosen¬ 
thal have recorded neoplasms m infants 8 months or younger To this v e have 
added anothei infant whose neoplasm was present at birth and was removed 36 
hours later So fai as can be determined this is the eailiest that any of these neo¬ 
plasms have been removed The fact that these tumors hai e been found at birth 
and within the first 6 months of life serves to emphasize that they may have an 
embryonic origin 

The vast majority of testicular neoplasms, 96 pei cent, anse from the geimmal 
epithelium While the same general types of neoplasms occur m infants and 
adults, it is interesting to note that practically all are mixed or teiatomatous 
neoplasms, such as the embryonal cell carcinomas, teratomas or dermoid cysts 
Seminomas, the most common adult testicular neoplasm, are exceedingly lare in 
infancy A bieakdown of 131 cases in children reported by Gilbert revealed that 
42 were dermoid and 89 teiatomas Rusche’s 12 cases consisted of eight adult 
teratomas, three embryonal caicmomas and one dermoid cyst 

The lemaining 4 pei cent of testiculai neoplasms arise fiom other cellulai ele¬ 
ments m the testis oi the supporting structures The most common type of neo¬ 
plasm in this group is the interstitial cell tumor Other less commonly encountered 
neoplasms aie fibromas, fibrosaicomas, hemangiomas, myomas, adenomatoid 
tumors and androblastomas or Sertoli cell tumors The androblastoma is thought 
to be the homologue of the ovarian arrhenoblastoma It was first recognized by 
Teilum who reported 3 cases The Armed Foices Institute studies report that it 
eompnses 0 4 per cent of all testicular tumois In the adult it often produces 
feminizing chaiactenstics such as gj necomastia, while m a child it may produce 
isosexual precocious puberty It has been difficult to reconcile the hormonal effects 
pioduced by this tumoi but a correlation of the clinical course and the histological 
components of this tumor offers an explanation of this paradoxical hormonal re¬ 
sponse Histologically these neoplasms are composed of tubular or diffuse stroma 
or both The tubular elements are thought to arise from the precursors of the 
Sertoli cells w Inch are potentially capable of producing estrogens while the stroma 
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colls arc related to tho Lej dig cells whoso hormonal production is androgenic 
Therefore, the resulting clinical response depends upon which of the histological 
elements is predominant Of all tho cases reported to dato, none has liecn 
malignant 

Histologically this case was a miNod type androblastoma with both stromal 
and tubular elements presont Tho tubular epithelium resembled that of the reto 
testis Thoro were only a few cells present in the tubules resomblnig Sertoli cells 
Howeter, ns Willis indicates, there should probablj be no sharp distinction be 
tween Sertoli cell tumors and rete epithelial tumors rnnee both arise from histo- 
gonotienllj allied nonspermatic epithehn The stroma of the tumor showed 
scattered cells with hpid droplets in their cytoplasm which may possibly repre 
sent interstitial cells Tho or crall resemblance of tins tumor to some nrrhenoblas 
tomas w as w ell seen 

Wo can add httle to tho theories of histogenesis suggested bj others (Teilum, 
1046, and Moore et nl) In our case the tumor appeared to nnse m one portion 
of the testis and thus was not a neoplasm of the entire right testicular anlage The 
tumor w ns within the tunica nlbugnun with a thin nm of normal appearing semi 
nrferous tubules compressed along one border and with a portion of normal testis 
at ono polo, both separated from the tumor bv a compression capsule 

summary 

A case of testicular tumor in a new bom has been presented with remo\ al of the 
tumor within 3G hours after birth The microscopic appearance of this neoplasm 
places it in the small group of testicular neoplasms that nnse from tho 
nongemunnl cells In this case it was an androblastoma or Sertoli cell tumor 
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ON THE POTENTIAL ENZYMATIC CONTROL OF 
URIC ACID METABOLISM 

MORRIS LONDON and ALEX L FINALE* 

From the Departments of Biochemistry and Urology, Francis Delafield Hospital, and the 
Institute of Cancer Research, Columbia University, College of Physicians and Surgeons, 

New YorJ , N Y 

Alien it is necessary to remove excess unc acid from cu eolation as m the 
treatment of gout, kidney stones, or the metabolic disturbance caused in cancer 
therapy, it has been thought possible to apply the enzyme uncase In 1943 
Oppenheuner and Kunhel demonstrated that intramusculai injections of a crude 
uncase preparation m “gouty” chickens readily effected reduction of ele\ated 
plasma unc acid le\ els and prevented an increase in plasma unc acid of normal 
chickens on a gout-producing diet 1 A less crude uncase preparation obtamed in 
1949 by Altman et al on repeated admmisti ation caused anaphylactoid leactions 
m foM 1 and in suitably sensitized rabbits 2 By usmg two-fifths of the quantity of 
uncase preparation less severe reactions developed in their rabbits They, too, 
succeeded in Iom enng the unc acid levels of the circulating systems of chickens, 
but pessimistically concluded that control of unc acid metabolism in man m as 
unfeasible because of anaphylactoid reactions 

We non report that more highly punfied preparations obtamed in this labo¬ 
ratory 3 also loweied plasma uric acid le\ els in chickens, and for the first time 
demonstrated that such a preparation m ould not induce anaphylactoid response 
m animals 

METHODS 

Sterility of preparations Since the preparations studied camiot be made 
sterile by filti ation or heat and remain active 3 the maintenance of low bactenal 
numbers was solved by keeping toluene in contact with the preparations At 
all stages, when the purification was not m progress a thin layer of toluene was 
placed o\er the preparation In preparing for ammal use the following steps 
were taken Vials and their stoppers Mere sterilized To each vial, 0 1 ml of 
toluene Mas added, and this Mas followed by 10 ml samples of enzyme suspen¬ 
sion The vials Mere then sealed using sterile techniques They Mere rapidly 
ini erted 3 oi 4 tmies to mix the aqueous and toluene phases This n r as repeated 
tnice daily until sterility Mas assured The criterion for sterility Mas the absence 
of growth for 48 hours after inoculation m suitable aerobic and anaerobic media 

•Accepted for publication February 13, 1956 

This investigation was supported be grants from the Damon Runjon Memorial Fund 
and the American Cancer Societv, upon recommendation of the Committee on Growth, 
the National Research Council 
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1 Oppenheimer, E H and Kunkel, H G Further observations on the lowering of blood 
unc acid b\ uncase injections Bull Johns Hopkins Hosp , 73 40, 1943 

1 Altman Iv I , Smull, K and Barron, E S G 4. new method for the preparation of 
uncase on the blood unc acid levels of the chicken 4rch Biochem , 21 158, 1949 

* London M and Hudson, P B Punfication and properties of solubilized uncase Bio- 
chim Biophvs 4cta (In press) 
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Chtcl^n studies Birds, in general, excrete unc acid as the major end product 
of protein metaljolism The) therefore provide a means of testing preparations 
for tn nvo uncolytic potentiality Ten normal, healthv, 7-month-old hens (Plyrn 
outh Barred Rocks), neighing 2 5-3 0 kg acre fed a standard com grain diet 
(“Ful 0 Pep Flock Ration,” Quaker Oats Co ) and eater ad lib Twoml samples 
of blood were drawn from either a mug or a femoral tern and plated in hepa 
mured tubes to permit measurement of let els of unc acid Plasma unc acid 
let els ttere determined according to the method of Brown*, after protein pre 
cipitation by the method of Folin and Wu‘ Chickens were divided mto 3 groups, 
based on dietar) tanations arranged dunng the expenmental penods Food 
was atadable at all times Group 1 Three hens fed only gram ration through 
out, group 2 Three hens fed meat-gram mixture throughout group 3 Four 
hens fed gram ration except dunng penods of uncase mjections, it hen meat 
gram mixture ttas substituted as the sole diet Blood samples were drawn at 
2 ueek internals in the pre unease penods The following schedule of tcm 
puncture was used dunng the uncase expenments A blood samplo urns taken 
pnor to the injections of the enzyme Each hen h as then gi\ en 0 7 ml of umase 
suspension, uitramuscularl) The preparation administered confamed 29 units 

per ml, and had a specific activity of 1 J2 Blood mbs drawn at 2 and 

4-hour mtenals after all uncase injections, from all groups Blood mbs draMii 
17 hours later from each hen of groups 2 and 3 
Dumig the expenmental penod, all hens remained in good health The meat 
fed chickens almost doubled them onginal body weight within 4 months, whereas 
gram fed hens gamed onl) about 25 per cent of their prc-expenmental weights 
Deposition of fat m subcutaneous tissues of abdominal wall appeared to account 
for most of the weight increments of the meat-fed hens, since no fat was found 
in major mtemal organs No tophi or unc acid calculi were seen grossly or In 
repeated \ ray examinations dunng the 4 month penod of high protein diet 
Tablo 1 demonstrates characteristic responses to intramuscular injections of 
uncaso The response to uncase in chickens was most apparent after 2 hours 
and aftor 4 hours the effects of the uncase were almost gono Measurements of 
plasma unc acid mado 17 hours after intramuscular administration of uncase 
provided \ nlues simdar to the pre injection stage 

Onl) about one half of the chickens manifested uncol) tic responses to uncase 
This finding corroborates those of Oppenheimer and Kunkel 1 and Altman et al 5 
Immunological and toxicological craluahon Five femalo guinea pigs, each 
weighing about 700 gm , were gi\en subcutnneousl) in the abdominal wall, 
0 1 ml of the same uncase suspension administered to the chickens Fight 
dn)S later, 2 of the animals were each gi\en 0 6 ml of the samo cnzvme sus 
pension m the same site Another guinea pig was gi\ en 0 5 ml of this suspension 

* A unit of activity is amount of enn me required to breuh down 1 pg of unc acid/min 
nt 37 at pH 0.2 and in solution where the concentration of unencid is 5pg /ml *The prepare 
lions used in this work were all nt least 500 fold purified based on nitrogen \alues 

i Brown II The determination of unc ncid in human blood J Biol Chcm 166 C01 
11)16 

* Folin O nnd)\ u II \ sistem of blood annhsts J Biol Chcm 38 81 1910 
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Tablf 1 In vivo effects of unease on plasma uric acid leicls 


Chicken \o and Group 

Le\el at Inj 
(mg %) 

Lcxel2Hrs later 

Lex cl 4 Hrs Later 

% Unc Acid Lowered 
in 2 Hrs 

486 II 

10 s* 

4 2 


61 0 

451 III 

11 Sf 

7 8 


34 0 

497 II 

6 7 

3 6 


46 0 

403 III 

9 0 

6 8 


24 0 

467 III 

6 6 

6 9 


(-) 4 5 

456 II 

3 4 

3 3 


2 9 

480 III 

5 8 

5 4 


0 7 


Similar Experiment One Week Later 


4S6 II 

9 9 

6 3 

5 2 

36 0 

497 II 

4 4 

5 1 

5 4 

(-) 16 0 

456 II 

6 S 


7 6 

7 4 

4S0 III 

7 S 


7 6 

3 S 

451 III 

11 2 


6 S 

47 0 

459 I 

8 3* 


7 9 

45 0 

467 III 

6 3 

7 0 ; 

8 0 

(-) 11 1 

403 III 

7 1 


8 5 

(-) 7 0 

449 I 

4 3 


4 S 

14 0 

490 I 

5 0 



52 0 


* In general, chickens maintained on a meat grain ration for 4 mos had plasma unc 
acid levels 30-4)0% higher than birds on a grain diet However, individual variations 
occurred (e g compare Nos 497 and 459) 

t Equallj elevated plasma uric acid levels developed within 24 hrs after ingestion of 
the meat-grain mixture, but persistent elevation did not result unless this high protein 
diet was continued 


12 days after the initial dose The fourth and fifth guinea pigs were given 1 0 
ml and 0 5 ml of the suspension respectively, 19 days after the initial dose 
The latter 3 doses weie administered mtrapentoneally Each guinea pig was 
given another 1 ml of the suspension intramusculaily 34 days after the initial 
dose Three female rabbits, each weighing about 2 4 kg were given 0 5 ml/kg 
body weight of the enzjme suspension intramuscularly Each labbit was in¬ 
jected with 2 ml of the suspension 17 days later, at which time 2 animals re- 
cen ed the dose mtrav enously and the third, mtrapentoneallj 

No untoward reactions occurred in any of the animals, the anaphylactoid 
responses described by Boyd 6 were entirely absent None of the animals had 
any sign of infection during observation for one w eek after the moculations 
To obtain tests for toxicity and immunological reactions (anaphj laxis) that 
were more objective, and as a check on the validitj” of our results, a batch of 
purified enzyme was sent to another laboratory * The preparation contained 41 

units per ml and had a specific activity of 0 60 The following is their 

report ‘A Acute toxicity Ten or more mice received up to 1 cc of the uncase 


'Bovd.VV C Fundamentals of Immunolog} Interscience Publishers, 1947, p 314 
* The Department of Clinical Investigation of the Warner-Chilcott Laboratories did 
the testing the results of which are reported here This preparation has been set as a 
standard having the lowest puntv limit for further animal and human studies 
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solution intravonously This corresponds to 30-50 ec/kilo No toxic effects Here 
observed B Chronic toxicity Fifteen mice were divided mto 3 groups of 5 
Group 1 received up to 1 cc uncase solution/kdo by mtraperitoneal injection, 
daily for 30 days Group 2 received 1 cc of a saline suspension of the solvent 
hj drocarbon alone mtrapentoneally, daily for 30 dayB Group 3 acted os control 
“No abnormality of erythrocyte count, leukocyto count, hemoglobin concen 
tration or color mdex was noted No abnormality particularly of livers was 
found on gross pathological examination of the sacnficed a nimals 

“Twelve guinea pigs were primed with 3 injections of 0 2 cc uncase mtra 
pentoneallj (January 17, 19, 21) All twelve pigs were challenged 21 days later 
(February 11) by 0 2 cc uncase intrav enously 
“No toxic signs, anaphylactic or otherwise, were manifested by any of the 
tvvelvo animals following the challenging doso ” 

Strum sludiet As a means of evaluating tn vivo uncolytic activity it is for 
sev eral reasons not sufficient to measure the breakdown of unc acid alone The 
rate of input of unc acid into the bloodstream is v anable depending on endoge 
nous nucloic acid breakdown and exogenous purrne metabolism There are also 
indications of secondary paths of unc acid destruction other than by uncase 
Tbo rate of urinary excretion is also v anable In addition, man and birds will 
deposit unc acid, and these reserves may tend to maintain a constant level of 
unc acid in blood Klemperer 7 and Praetonus 4 among others, hav c shown that 
the end products of unc acid decomposition ns catalysed by uncase can be 
vnnable depending on environmental factors such as pH and tho nature of the 
buffer ions present Environmental fact ore were of primary importance m deter 
mining the amount of allantoin produced 

If m human blood the conditions are sufficiently constant among individuals 
so that the ratio of allantoin produced to unc acid destroyed is constant, it may 
bo possible to evaluate the tn nvo uncolytic activity To determine whether or 
not tins is tnio citrated blood samples were obtained from 4 normal males Ten 
ml samples were nicubated for 45 minutes in closed vessels* at 37°C nfter 0 I 
ml of punfied uncase was added This was much longor than was necessary' to 
comploto tho reaction The samples were then placed in vuscoso membranes and 
exliaustively dialyzed against repeated changes of 0 9 j>er cent saline The saluio 
solutions after dialysis were assayed for unc acid* and allantoin, according to 
the method of Young and Conway ’ Controls were similarly treated and ana 
Ivzed, but no uncase uaB added Tablo 2 contains a summary’ indicating the 
vanability of nllantoin production The second and fourth columns serve ns 
controls to show that dialy'sis was complete since the levels of unc acid and 
allantoin arc approximately those expected 

As has been observed on two previous occasions 1 5 and in a previous section 

7 Klemperer F V\ Enzymic oxidation of unc acid J Biol Chom 160 111 1045 

* Praotonua, E Tbo enzymic conversion of unc acid sjxjetrophotomctnc analysis 
Bioclum Biophys Acta 2 602 1048 

•Young E G nndConwav C F On tho estimation of allantoin by the Rimini Schryv cr 
reaction J Biol Chom 14l 830 1012 

* These vessels were closed to prevent the escape of COi and thus to maintain the re 
action at pH 7 4 In no cose could there be a Lack of Oi since less than 5 per cent of tho 0 3 
in the reaction vessel was used up in any of tbo curves plotted 
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Table 2 Conversion of unc acid to allantoin m whole blood of 4 patients* 


mg % Unc Acid 

Allantoin Formed (Mole Fraction) 

mg % Allantoin (Before Uncase) 

2 36 

0 56 

0 S6 

2 26 

1 02 

0 88 

2 19 

1 09 

1 12 

1 76 

1 0 24 

0 90 


* All vnlues shown are calculated for whole blood, and are derived from dial}sate 
analjses Allantoin formed was obtained b} subtracting control value from uncase treated 
fraction 



Fig 1 Samples of sera drawn from human males were incubated at 37°C for 0 5 hr in 
open vessels to dnve off CO. These were adjusted to pH 7 4 with NaH«PO* 6 ml portions 
of each sample were treated with 0 1 ml of enzvme suspension, and then incubated at 37° 
Half ml aliquots withdrawn at intervals were immediatelj precipitated in acid tungstate 
and assa}ed for unc acid according to Brown’s method 

of this ivoih, about one-half of the chickens given uncase pieparations did not 
respond with loueied unc acid levels If these circumstances pievail m humans 
then e\ aluation of the in vivo uncase activity may be fui thei comphcated In 
figuie 1 is a demonstration that sera alone vary sufficiently so that the rates of 
unc acid destruction m them are not equal A 2-fold variation m rate was found 
among the six sera tested when the same preparation was used 

DISCUSSION 

In addition to the vanants just cited, it is significant to note differences in 
oxygen tension of the serum of normal persons under like conditions It is known 
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that oxygeu tension exerts an influence on the rate of enz\ me reaction At least 
one other factor governs the rate of unc acid destruction this fnctor is intrinsic 
and appears to lie peculiar to tho given serum sample All these influences, m 
combination with the vanabditj of the end products, as well as unknown data 
regarding input and storage of uric acid, sene to make difficult the evaluation 
of the enzyme in human beings Moreover, it appears that measurements of 
uruiarj output of allantom and the decrease of serum unc acid are necessary in 
order to obtain even an approximate evaluation of the effectiveness of the en 
zj me in the human 

Emphasis is placed upon the absence of anaphylactic reaction in the gumea 
pigs and rabbits given injections of purified uncase suspension at mtervnls Since 
tho doses contained beef protein, sensitization of tho animals could have been 
expected The failure of anaphj lactoid response indicates that preparations hav e 
boon obtained that may be used to control serum unc acid levels The evidence 
is most striking because the dosage of uncase designed to test sensitization in 
guinea pigs was almost tlince greator in proportion to bodj weight than that 
giv cn to the clnckons, and at least thnee greater in tho rabbit The tests per 
formed for the presont preparation by Warner Chilcott provide a greater as¬ 
surance of the safety of tho punfied matenal, especially because the preparation 
they used was half as pure as those used with animals in these laboratones 
It is noteworthy that none of the chickens givon multiplo intramuscular 
injections of uncase showed any signs of anaphjlaxis In each uncase injection 
tho chickens received about 100 ag of proteui, as contrasted with several mg of 
protein given by Altman et al in order to accomplish reduction of plasma unc 
acid of comparable degree This large difference in level of injected protein 
could be expected to make the difference between the observed results The 
potential usefulness of a preparation that destroys unc acid in vivo, with no side 
effects in animals, in tho treatment of gout or kidney stones is apparent 

Preliminary studies on the effect of the administration of uncaso preparation 
m man have been begun in this hospital Further dotnil will be forthcoming m 
a later publication 

SUMVl vm 

It has been demonstrated that preparations of uncase free of anaphj lactoid 
responses maj bo UBed to destroy senim unc ncid m the chicken Immunological 
and toxicological studies on guinea pigs, rabbits and mice suggest that such a 
preparation maj be safe for human use 

There is considerable vanation in the plasma of individuals, us tested m vitro, 
such that the cjunntitj of allantom produced would not lie a good entenon of 
uncase nctivitj in nm On tho other liand, there is evidence that the decrease 
of unc acid would also lie a poor entenon of the in uco nctivitj of uncase 

We wish to thank the Warner Clnlcott haboratones for donating their sen 
icos, and Mr Vnuin Sommer for his skilful technical assistance m helping to 
complete this work 
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ANORCHISM WITHOUT EUNUCHISM 

RICHARD D AMELAR, CAPT , USAF (MC)* 

From Ihc brological Service of (he 6604th U S Air Force Hospital, APO 868, New York, N Y 

Congenital bilateral absence of the testes has been thought to be synonymous 
with eunuchism, because by definition, eunuchism is the condition of a man 
or boy deprived of the testicles, with a loss of sexual power The purpose of 
this paper is to present a case m which eunuchism did not accompany anorchism, 
and to point out the explanation for this phenomenon ivhich has been observed 
in only one out of the 14 cases of bilateral anorchism previously reported in the 
v orld literature 

The first and only such case reported, and there are only sparse references 
to it, v, as in 1504 \\ hen Cabrol performed an autopsy on a man who had been 
hanged for rape, and was unable to find any testes 1 2 3 Since this fellow was 
punished for the deed we will give him the benefit of the doubt and assume he 
was guilty of the crime It would seem then that here is a case lepoited of a 
man without testes who presumably had normal sexual desires but lacked the 
necessary inhibitions to curb his passions 
There has been a lapse of more than four centuries since the hanging and to 
date, no other case of a man with normal sexual desnes and capable of ejacula¬ 
tion, but born with a congenital bilateral absence of testes, has been reported 
The second, and only documented case, of anorchism without eunuchism is 
reported below 

CXSE HEPOUT 

Hosp No 22331, D B C , a 19-year old, single, white man, a jet engine me¬ 
chanic, was referred to this hospital on November 12, 1955 foi the tieatment 
of bilateral cryptorchism The history obtained from the patient is that he did 
not remember ever having testes in the scrotum He was seen by several doctors 
throughout childhood who recommended waiting until he was 17 or 18 before 
doing anything about it He was referred to a medical center foi endociine 
studies m July 1954, and a diagnosis of hypogenitalism due to primary testicular 
failuie was made A course of depo-testosterone therapy was recommended but 
the patient entered militarj service before it could be instituted 

His history reveals that he had a normal childhood along masculine lines 
He had the usual childhood diseases and never had undergone surgery He had 
mumps parotitis at the age of 17, but was not seriously sick As for his sexual 
de\ elopment, masturbation commenced at age 13 He started dating girls at 
age 15, and although he had had no sexual relations, he had engaged in genital 
fondling and petting to the point of orgasm He regarded his general health as 

Accepted for publication 4pnl 2, 1956 
* Present address 330 W 30 Street, New York 1, N 4 
1 Cabrol B Quoted b\ Koopman and Wildbolz 
: Koopman, J Anorchia congenita Genesk gids, 8 309-320, 1930 
5 Y lldbolz, Hans Ein Fall von Kongemtnler Anorchie Cor B1 f schveiz Aerzfe,47 
1307-1314, 1917 
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good He though! tlmt his height had increased 3 inches m the last 3 \ears 
Genital hair liad appeared at age 10, and axillary hair shortly thereafter There 
was no chest hair He ne\er sha\ed until he entered service, and since then he 
has sha\ed once a month His \ oice had always been high pitched, and he sang 
alto in tho school chorus He h\ ed in tho rural South until enteruig sen ice m 
January 1955, after graduating from high school He enlisted m the Air Toree 
and apparently no note was made about his condition at the induction exarai 
nation Doctors at the base where he took his basic training crammed him and 
told him that he should not be in the Air 1 orce, although no action was tnken 
to bring about his discharge Ho next receiv ed training as a jet engine mechanic 
and thence was assigned to an Arctic base in October 1955 

Renew of systems was essentially negative Renew of the endocrine system 
by symptoms was essentially negatue except for the foregoing reference to 
testicular function 

Examination repealed a rather tall, obnoush hypogonadal male, with a 
high pitched voice, height 71 50 inches, stripped weight 141 pounds, pulse 72, 
blood pressure 118/70, scalp hair was normal There was no significant body 
hair except scant axillary and genital hair with a gynecoid escutcheon There 
was no gymecomastm The skin was moist and there was no acne His general 
examination was essentially negatne except for the hypogonadal aspects Tat 
padding was not unusual There was good muscle volume and tone Eramina 
tion of the genitalia rci ealed the perns to he rather small and tmeircumeised 
being 2 inches long and 2)4 inches in circumference in the flaccid state There 
w os a small amount of pigmented genital hair w hich w ns chiefly penpemle m loca 
tion Tho scrotum was present but not developed, and gave no evidence of ever 
having been filled There was complete union of the scrotum at the irndhne 
raphe There was no evudencc of testes in tho scrotal uiguinal, thigh or perineal 
regions Abdominal examination was negative Rectal examination revealed the 
prostate to be small firm, and symmetrically develofied, and tho seminal vesicles 
w ere not palpable 

It was our impression on admission that the patient had bilateral nlxlomiiml 
uyptorchism with retarded dev clopmont of the secondary sexual characteristics 
probably due to a primary testicular inadequacy (hypogonadism) or pseudo¬ 
hermaphroditism 

Excretory urography revealed normal upper urinary tracts bilaterally and 
no evudencc of adrenal enlargement Three 24-liour urine specimens were sent 
to the 1 list Army Laboratory for 17 hetostcroid levels The results of the first 
were 17 mg /liter and 24-hour excretion of 22 mg The second specimen guvo 
IS mg /litei and 24 hour excretion of 21 mg The tlurd specimen was lost in 
transit A semen examination was performed on a specimen collected by mas 
turbntion nnd it was moderately v iscous with a v ohmic of 1 5 ml No spermato¬ 
zoa were scon \ ray of the skull showed no abnormalities of the Rella turcica 

Operation was performed on Dcecmlicr 12, 1955 under general nuesthesin 
By three separate incisions, bilateral inguinal exploration and an exploratory 
lapnrolomv were atcomphshed The postojierative diagnosis wns bilateral 
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Fig 1 A, preoperative view of emptj scrotum B, postoperative view showing testicular 
piostheses in place C, acrylic prostheses vhich were placed in scrotum for cosmetic effoct 
Plastic testes manufactured m hospital’s dental laboratory 


anoi chism At the opeiation, aciyhc testiculai prostheses were inserted into 
each sciotal cavity foi then cosmetic effect See figure 1 (This had been dis¬ 
cussed with the patient pnoi to surgery) The operative findings veie as fol¬ 
low s On the left side the inguinal canal contained the tas deferens which enteicd 
the canal at the internal inguinal ring and egiessed at the external ring to termi¬ 
nate at the neck of the scrotum as a fibrous band Theie vas no evidence of an 
epididymis or a testis on this side On the right side, the inguinal canal con¬ 
tained a vas deferens vhich entered at the internal inguinal ring and made 
exit fiom the inguinal canal at the external inguinal ring It continued into the 
light sciotum where it terminated m a somewhat dilated structure which 
giossly lesembled an epididymis and was attached to the dependent poition of 
the inside of the scrotum Theie was no evidence of a testicle on this side The 
findings on exploratory laparotomy, with both mtiapentoneal and letiopen- 
toneal inspection, levealed no remaikable stiuctuies No uteius, ovanes 01 
testes veie noted The patient vas up and walking about on his first postopera- 
ti\e day and lus postoperative course vas completely uncomplicated and ume- 
markable 

The pathologj leport (Claience H Densei, Jr, Capt, USAF, MC, patholo¬ 
gist, Sampson AFB Laboratory Service), is as follovs “The gross mateiial 
aimes in two sepaiate containers In one container, labeled ‘left,’ theie is a 
long, tubulai piece of tissue which measuies 11 cm m length It has a diametei 
of appioximately 1 0 cm vhich, in places, nanovs down to 0 5 cm This stiuc- 
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ture is covered by Bmooth tissue, apparently representing peritoneal coi emig 
This structure is sectioned serially at approximately 0 5 cm mten als The cut 
surface shows a mass of small tubular structures held together by loose con- 
nectne tissuo The o\erall picture appears to be that of spermatic cord There 
is no identifiable testicular tissue at either end of this structure Se\ eral repre¬ 
sented! e sections are embedded On microscopio examination there is identified 
ms deferens, blood \essels, nerves, and islands of interstitial cells No epidid! 
mal or seminiferous tubular tissue is identified 

“In a second container, labeled ‘right,’ there are three pieces of tissue Tho 
first is a sohd piece of tissue surrounded by bits of fibrous tissue and fat, which 
measures 2 0 by 1 5 by 0 6 cm This specimen is sectioned and the cut surface 
Bhoivs a rather pale, homogeneous, rubbery yellowish tissue A section is em 
bedded The other two pieces of tissue are tubular structures which measure 
approximately 0 0 cm in longth each, and havo a diameter of 0 2S cm Repre¬ 
sented! e sections are taken from each of these structures and embedded for 
histological study On microscopic examination of the sections of this right 
spermatic cord there is identified vas deferens, epididymis, blood icssels, 
nerves, striated muscle, and islands of interstitial cells (Leydig cells) No semi 
mferous tubular tissue or remnms thereof is found ” 

Tho patient is pleased and comfortable with his scrotal testicular prosthesea 
His wounds healed well At his own request, he was processed for discharge 
from service under the provisions of ARM 35-4 for a disability which existed 
prior to his entry into service He realizes now that he is stonle but he states 
that he hopes to marry his girl fnend back home and settle down ns a farmer 
in the near future 


DISCUSSION 

The surgical treatment of cryptorchisro has led to the reporting of an increas¬ 
ing number of cases of congenital absence of one or cien both testes Most 
recently, Counseller and Walker reviewed the literature in 1032' and counted 
9 cases of bilateral anorchism from the Dutch and German writings, but were 
unablo to find any reports in journals in the English language They added 2 
cases from their experiences at tho Mayo Clinic Heller et al, in a discussion of 
tho cndocnnologic changes m the prcpuberal castration of males,* added two 
more cases of proxed congenital bdateral anorchism Hepburn,® in contributing 
his case and adding up the total somehow failed to take cognizance of tho 
case reported by Le Gendre and Bastion in 1S49 7 and came up with a total of 
13 instead of what properly should hare been 14 In none of those cases except 
the first, who hanged for rnpe, was there nny evidence of the dexelopmcnt of 
male sexual urges 

* Counsellor V S and Walker, M A Conpmltal nbsonco of testes Ann Snrg , 9B 
1W-109 1033 

1 Holler C O , Holson tV 0 and Itotli A A Functional prepabcral costration m 
males J Clin Endocnnol 3 B73-5SS, 1(M3 

'Hepburn It H Anorchism J Urol 62 B5-6S 1049 

7 Lo Gcndro and Bastien Quoted by Koopman and Wildboli 
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The explanation of the normal sexual urges in the case heiem reported lies 
in the finding of islands of interstitial (Leydig) cells located along the wolffian 
duct structures m both inguinal canals Extratesticular interstitial cells may 
occasionally be found m noimal individuals 8 9 10 and are usually located in 
the male around the body and tail of the epididymis It is conjectured that 
these extiatesticular interstitial cells found by the pathologist were responsible 
foi the secietion of androgens which compensated somewhat foi the absence of 
both Ins testes Since these cells have now been removed, it is believed that 
tins patient wall benefit from substitutional therapy m the form of depo-tes- 
tosterone 

The presence of mesonepliric w'olffian duct structures (vas and epididymis) 
in the absence of testes is not at all unusual This has been the finding m all of 
the cases of anorehism w hich have been leported, and may be explained embrylo- 
logically 11 by their differences in origin, w'hich wall not be discussed in detail 
here 

In the problem of differential diagnosis between abdominal cryptorchism and 
anorehism in the adult, it may be stated that m the foimei, although spermato¬ 
genesis is absent, the secondary male sexual characteristics develop normally, 
because the higher intra-abdominal temperature does not have the same adverse 
effect on the interstitial cells that it has on the germinal cells If a young boy 
however, does not Inne palpable testes, no attempt should be made to distin¬ 
guish abdominal cryptorchism from anorehism because of the importance of 
surgically placing the testes in the sciotum long before puberty so that the 
spermatogemc function of the testes wall not be irrevocably damaged The 
diagnosis of true anorehism can only be established by careful inguinal and 
abdominal intraperitoneal and retroperitoneal exploration 

SUMMARY 

A case of congenital bilateral anorehism m a 19-year old man is presented 
and discussed His psychosexual development along masculine hues, with normal 
male sexual urges and the preserved ability to have ejaculations is attributable 
to the occurrence of extratesticular interstitial (Leydig) cells found scattered in 
islands along the wolffian duct structures in his inguinal canals 

I should like to note my appreciation to Mary E Grinnel and Jane M Fulcher 
of the Armed Forces Medical Library^ Washington, D C , for their making 
available to me photostatic copies of the quoted references 

s Tedesclu, C G and Burke, F E Paratesticular interstitial-cell tumor Cancer, 4 
312-318,1951 

9 Altmann, F Uber Eunuchoidismus Virchows Arch f path Anat , 276 455-547, 1930 

10 Masson, P and Sencert, L Cancer des cellules mterstitielles Bull Assoc franc p 
l’dtude du cancer, 12 555-572, 1923 

II Are\ , L B Developmental Anatoim , 5th ed Philadelphia W B Saunders Co , 1946, 
pp 26S-294 
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THE PROGNOSTIC SIGNIFICANCE OF AN ELEVATED SERUM 
ACID PHOSPHATASE LEVEL IN ADVANCED 
PROSTATIC CARCINOMA 

EMIL J GANEM 

From the Urological Service of the Massachusetts General Hospital Boston Mass 

In a recent clinical investigation of patients harboring advanced prostatic 
carcinoma too ertenav e lor hope of cure by radical prostatectomy it w as shown 
that 6 year sunnorship v aned widely from 59 per cent to 0 per cent depending 
on the presence or absence of hy dronephrosis, bone metastases, and an ele\ ated 
serum acid phosphatase level 1 These figures apphed to patients treated by 
orchiectomy and estrogenic hormones who survived unassociated disease 

In this study tho influence of acid phosphatase Ie\ els on prognosis in adv anced 
prostatic carcinoma was investigated An acid phosphatase level of 3 I Gutman 
mute or more was considered ele\ated, and a level of 3 0 or less was considered 
normal 5 1 4 

Sufficient data to allow analysis were available in the clinical records of 145 
patients, all with well documented carcinoma of the prostate too advanced to 
allow r radical prostatectomy All of these patients were treated by bilateral 
orchiectomy* followed by estrogenic hormones, usually stilbestrol, 5 mg daily 

The incidence of normal and elevated acid phosphatase levels occurring in 
relation to the presence or absence of demonstrable osseous or lymphatic meta 
stases is shown in table 1 These are in close agreement with the findings of 
Woodard and Dean 8 

FATE OF PATIENTS WITH ELEVATED ACID PH08PUVTV8E LEVELS 
BUT NOT METASTASES 

It is apparent from table 1 that 33 patients had elevated serum acid phos 
phatase levels but without demonstrable bone or lymph node metastases The 
6 year survivorship in this group is 31 per cent as compared to the group of 
71 patients with normal acid phosphatase levels without metastases in whom 
the 6vear survival is 4G 8 per cent These findings are consistent with the 
observations of Nesbit and Baum T who reported a GO per cent incidence of death 

Acceptod for publication March 22 1950 

1 Ganem E J Carcinoma of tho prostato gland 5-jear survival following anti nndro 
gemo treatment J Urol 74 S04-S09 1955 

1 Robinson. J \\ Gutman E B and Gutman A B Clinical nignificancc of increased 
serum acid phosphatase in pationts with bono mot nut as es socondarv to prostatic car 
cinoma J Urol 42 002-019 1939 

* Gutman A B Sorum acid phosphatoso in patients with carcinoma of the piwtato 
gtand JAMA 120 1112-1110 1942 

4 Sullivan T J Gutman F B and Gutman A B Thcorj and application of ncrum 
ncid phosphatase determination m metastasizing prostatic carcinoma carl} effects of 
castration J Urol 48 42C-45S, 1942 

»Huggins C Stevens R E Jr and Hodges C V Studic on prostatic cancer 
The effects of castration on advanced carcinoma of tho prostate gland Arch Sure 43 
209 1941 

‘Woodard II Q and Dean A L The significance of phosphatase findings in carcinoma 
of the prostato J UroL 67 15S-171 1947 

1 Ncsbit R M and Baum W C Scrum phosphatase determinations in the diagnosis 
of prostatic cancer J A M A 146 1321-1325 1051 
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Table 1 Incidence of normal and elevated acul phosphatase levels in relation 
to presence and absence of demonstrable bone or lymph node inclastascs 
in 14 S patients with advanced prostahe carcinoma 



No Patients 

Per Cent 

Normal acid phosphatase with no demonstrable 



metastases 

71 

49 

Normal acid phosphatase with demonstrable 



metastases 

13 

9 

Elevated acid phosphatase w ith no demonstrable 



metastases 

33 

22 7 

Elevated acid phosphatase with demonstrable 



metastases 

2S 

19 3 


145 

100 


from prostatic carcinoma within 3 years m patients with elevated acid phos¬ 
phatase levels without metastases as compared to a 34 per cent incidence among 
the group wuth normal acid phosphatase levels 

Among the 33 patients with elevated acid phosphatase levels subsequent serial 
x-ray and clinical examinations w r ere obtained m twen ty-tv r o In 16 patients 
demonstrable metastases developed, thirteen within a 2-year period How r ever, 
in 3 patients metastases w ere shown to develop as late as 3, 5, and 9 years follow¬ 
ing treatment It must be remembered that all these patients had the benefit of 
bilateial orchiectomy and stilbestrol therapy and it is reasonable to assume 
that this antiandrogemc treatment contributed to the delay m the appearance 
of metastases 

It w as noted that 6 patients showed no metastases during a period of observa¬ 
tion extendmg up to 12 years 

In 9 patients there were no sufficient serial x-ray examinations to allow satis¬ 
factory evaluation, and 2 patients had Paget’s disease of bone with elevation 
in alkaline phosphatase and equivocal x-ray findings 

FATE OF PATIENTS WITH ELEVATED ACID PHOSPHATASE LEVELS 

AND METASTASES 

Twenty-eight patients had bone metastases and elevated acid phosphatase 
levels 

I 11 this group 14 per cent survived 4 years or longer and 35 per cent survived 
2 years or more following orchiectomy and stilbestrol therapy 

These figures are to be compared with the foldings m 13 patients who had 
normal acid phosphatase levels and metastases Here 23 per cent survived four 
or more years and 46 per cent survived 2 years or longer, showing that even 111 
the group w ith metastases elevated acid phosphatase levels render the prognosis 
more grave 

CONCLUSIONS 

If a patient with ad\anced piostatic carcinoma has no demonstrable bone or 
lymph node metastases but has an elevated acid phosphatase level, his chance 
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for 6 year survival is sigiuficantly less than a patient with a normal acid phos 
phatase lovol, provided ho is treated by orchiectomy and stilbestrol therapy and 
he sumves unassociatod disease 

Seventy three per cent of patients with elevated serum acid phosphatase levels 
without demonstrable metostases will ultimately de\ elop bone or lymph node 
metastases, four fifths of them within the ensuing 24 month period following 
orchiectomy and stilbestrol therapv 

An elevated acid phosphatase lei el in patients with bone metastases is a poor 
prognostic sign and promises a lesser chance of 2 year and 4 year survivorship 
than does a normal acid phosphatase lev el, when treatment is bilateral orcluec 
tomy and stilbestrol therapy 

In this senes of 145 patients, on elevated acid phosphatase level nas found m 
68 per cent of thoso having demonstrable bone or lyunph node metastases and 
in 32 per cent of those without demonstrable bone or lymph node metastases 

SOI Essex St , Lawrence, Mass 
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A CLINICAL STUDY OF A NEW RENAL FUNCTION TEST 
THE RADIOACTIVE DIODRAST RENOGRAM 

CHESTER C WINTER 

From the Urology Division of the Department of Surgery, Veterans Administration Medical 
Center and University of California Medical Center, Los ingeles, Calif 

This paper describes the clinical investigation of a new tiacer technique foi 
mpid estimation of lenal function, the radioactne diodiast lenogiam The test 
is performed externally by using gamma-ray scintillation counters to measure 
continuously the rates of accumulation and disappeaiance of I 131 labeled diodrast 
in the kidney aieas, following an intravenous injection of the test material 
One method employing I 131 -tagged diodrast experimentally in the past (Oeser 
and Billion, 1952) was to measuie the gamma-ray activity in urine samples fol¬ 
low mg intravenous injection of the test agent The amounts excreted in the urine, 
when plotted graphical!}' at timed intenals, gave cuives indicative of overall 
renal tubular function, but provided no mfoimation about the function of each 
kidney separately unless the samples weie collected by uieteral catheterization 
The test proceduie to be described in tlus repoit was developed original!}' 
through animal studies (Taplin, Meredith and Ixade, 1955) and showmd that the 
radioisotope technique was safe, and that it had potential usefulness in the diag¬ 
nosis and management of patients with various uiological disorders 

The mam puiposes of this clinical investigation w'eie 1) to devise the modifi¬ 
cations in technique necessary to apply the test in patients, 2) to establish the 
normal pattern of the diodrast renogram by testing large numbers of individuals 
with normal kidney function and by companng these lecoids with those obtained 
from patients with carious known lenal disorders, 3) to determine the accuracy 
of the test by comparison with results from standard lenal function tests, and 
finally 4) to evaluate the clinical applicability of the test especially in the field 
of uiology 

MATERIALS AND EQUIPMENT 

Commercially acailable pieparations of radioactive diodrast, uiokon and lose 
bengal* were diluted with sterile saline solution to the desired test concentration 
(30 pc 'ml) Stable diodiast, urokon and hypaque solutions, as used for excretory 
urography, weie also given in carious concentrations to a number of patients to 
determine the influence of loading effects on the rates of uptake and secretion of 
the ladioactne agents 

Thiee sets of radiation detection and iccoiding equipment weie employed, one 
for each kidney and a thud to measure the clearance iates of the I 131 -labeled 
agents from the blood Each unit consisted of a gamma-ray scintillation countei 

Rend at nnnual meeting, American Urological Association, Boston, Mass May 30,195G 
Presentation of this essaj made possible through The Fund for the Advancement of 
Urologj 

Note by editor Doctor Winter’s paper was awarded second prize in the e=saj competition 
sponsored annualh b\ the American Urological Association’s Committee on Scientific 
Research Dr Wile\ B Wesson, chairman 

* Radioisotope Division of Abbott Laboratories, Oak Ridge, Tennessee 
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Fia 1 Two scintillation counters directed caudnlh toward kidney's axo connected 
through rato motors to recorders 

with a one inch thallium actuated sodium iodide crystal connected through a 
rate meter to an Esterline Angus recorder The counters were housed in special!} 
designed lead shields with adjustable mountings to achieie directional colhma 
tion and reduce background radioactmtj (fig 1) A deep well scintillation conn 
ter was used to measure the gamma ray actmtj in blood and unne samples 

ritELnilNABl CLINIC XL STUDIES 

In rabbits, 10 microcurie doses (containing 0 1 to 20 mg/kg) of both urokon 
and diodrast had been shown to be excreted rapidly and at nearlj equal rates 
At the onset of this stud}, radioactive urokon was a\ affable and the first 20 pa 
tients were tested using this material Soon it was discoxered that the rates of 
renal excretion of urokon were much slower in man than in animals Only 10 to 
15 per cent of the injected dose could be reeo\ ered in the unne nftor 30 minutes, 
whereas in rabbits oxer 00 per cent is excreted in 30 minute unne samples After 
studying a fow patients with one aliscnt or noiifunctiomng kidne} and finding 
little difference between the slopes of the nght and left renal excretion cunes it 
was decided that the external measurements of renal clearance were reflecting 
little more than the dcireasing loicls of radioactne urokon in the blood Thus 
tho radioactn e urokon renogram (fig 2 upper) did not ha\ e tho clinical applu a 
bilit} which was predicted from work m animals 

After duplicating the test procedure using radioactne diodrast in one patient 
with a noiifunctiomng left kidne} and a normal nght kidney who had been 
tested prewousl} with radioactne urokon, it was immediate]} apparent that the 
normal diodrast renogram (fig 2, lower) was similar to that found in rabbits pro 
duemg a distinctne pattoni reflecting renal function It was then demonstrated 
that trace doses of radioactno diodrast were excreted b} normal individuals at 
rates mail} times faster than the same subjects could excrete rompnrohle (rate 
doses of radioactne urokon Those findings obtained extcrnalh were confirmed 
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Fig 2 (Upper), radioactive urokon renograms lack characteristic pattern (Lower), 
normal rndionctne diodrast renogram and blood clearance tracing 

by measuring the pei cent excietion of the injected material m fractional urine 
samples In addition, it was demonstrated that the lates of blood cleaiance of 
both ladioactive test agents, as measuied externally, conelated fairly accurately 
mth tallies obtained simultaneously fiom ladioassay of serial blood samples 

In these pilot studies the importance of a number of technical factors became 
appaient In oidei to obtain leprodueible results, it was necessary to localize the 
kidney aieas accuiately by examination of an upnght loentgenogram of the 
abdominal legion Second, m oidei to make eompaiative estimates of sepaiate 
kidnej function, it was essential to calibiate the mstinments to respond equally 
to a standard indiation source of gamma lays and to place the counters in a 
manner which would pernnt measuiement of equal volumes of tissue Third, it 
was soon noted that theie was a slight difference between the excietion segment 
c of the light and left kidney curves 

It was known that diodiast is absorbed and excieted partly by the liver, al¬ 
though it is mamlv (85 to 90 pei cent) recoverable m the urine Therefore, a series 
of experiments weie perfoimed to determine the optimal geometric conditions 
to obtain light lenogiams which are least affected by the In ei Various positions 
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Fio 3 Radioactive rose bonRal blood clearance curve normal hepatogram right and 
left renograms Liver rndioactiviti affects right reuoRmm but not left 

and angles were employed and the posterior upright position with the counters 
angled caudally toward both kidneys as shown in figure 1 was found most 
suitable 

In an experiment to demonstrate the influence of the In er radioactivity on the 
right renogram, rose bengal I iai was utilized This dve is known to bo absorbed 
and excreted entirely by the liver and is not excreted by the kidneys In figure 
3, a typical normal rose bengal In er cun e is seen as well as the blood clearance 
tracing and bilateral rose bengal renograms It is apparent that the right and 
left kidney curves are different The right rose bengal renogram reflects and 
parallels to a lessor degree the hepatic cune due to nxording radioactivity from 
the adjacent liver A demonstration that this material is not handled by the 
renal tubules is shown in the left rose bengal renogmm 
In another series of tests to evaluate the absorption secretion segment b of 
the normal diodrnst renogram, the same subject under identical conditions but 
at separate times, was given equal doses of radioactive diodrnst and rose bengal 
The superimposed left cbodrast and rose bengal renograms demonstrated that 
the absorption-secretion segment b is absent in the rose bengal record 
In the experiments where patients were given various doses of stable diodrast, 
hypaquo and/or urohon prior to the mdtoactiv e test in ordor to assess the effects 
of overloading the kidneys, the following results were noted 1) slowing of the 
uptake secretory segment b of the radioactive diodrast renogram, while *-) 
urohon used m a similar manner induced a more rnpidlv declining excretory 
segment c in the rndioactiv e urohon renogram 

As a result of these preliminary investigations and special experiments de¬ 
signed to clan!} tho physiological meaning of the diodrast renogram, a standard 
technique w os established and a large number of subjects w ere tested repeatedly 
to demonstrate the reproducibility of the test ttith the equipment used the 
optimal radioisotope dosage was 1 microcune / 3 kilograms of body weight In 
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obese individuals the dosage is slightly higher, while m the asthenic person 
a i eduction in dosage is necessaiy It should be noted for the benefit of others 
who might \\ ish to U6e this test procedure that it is not only important to adhere 
to the techniques described, but to leahze that modifications aie likely to be 
necessaiy due to variations m sensitivity from slightly diffeient types of instru¬ 
mentation Furthennoie, it is essential that the late meters be recalibrated prior 
to each series of tests, and that the procedure must be performed first on a number 
of normal subjects, in order to establish a baseline from w Inch one may interpret 
the significance of deviations fiom the patterns wInch occui m renograms from 
patients having various functional and/oi structural abnormalities of the kid¬ 
neys and ureters 


RESULTS AND INTERPRETATIONS 

The lesults in this study are based on the performance and interpretation of 
310 radioactive renogiams In addition to 172 patients with a normal right or 
left kidney, radioactive diodrast lenograms were performed m patients having 
the following uiological disorders absent kidney, nonfunctioning kidney, ure¬ 
teral obstruction uith hydronephrosis, acute ureteral obstruction from calculus, 
hypoplastic kidney, nephrosclerosis, chionic glomerulonephritis, nephrotic 
syndrome, acute pyelonephritis, chronic pyelonephutis, polycystic kidneys, and 
neurogenic shock The radioactive renograms u ere correlated in each subject with 
one or moie standaid renal function tests such as creatinine, or para-aminohip- 
puiic acid clearance, phenolsulfonphthalein excretion, and excietoiy urography 
(table 1) With few exceptions, the laboratoiy studies on all patients also in¬ 
cluded blood counts, urinalysis, blood urea nitrogen, and blood creatinine deter¬ 
minations In some mdmduals, additional diagnostic piocedures, such as retro¬ 
grade pyelograms or aoitogiams were performed Fuitheimoie, in many of the 
patients studied, the blood clearance of radioactive diodrast was deternuned 
from radioassay of blood samples obtained after 3,10, 20 and 30 minutes, and by 
the external measurement of blood clearance using a third scintillation counter 
dnected over the head oi the left upper chest area These measurements were 
made to aid in evaluation of overall renal function and to compare the findings 
obtained with both techniques, and also to deteimine whether the external 
method would be feasible without subjecting the patients to repeated blood 
sampling The assayed 30-nunute urine values obtained from 12 individuals mth 
noimal lenograms aieraged 57 per cent while the average value was 24 per cent 
fiom 11 individuals with abnormal renograms 

1) Normal diodrast renogram A typical diodrast renogiam for a normal left 
kidnev, together with the record foi blood clearance recorded simultaneously, is 
show n in figure 2, low r er From inspection of the renogram, it is apparent that there 
are three main segments of the curve, whereas the blood curve shows an initial 
spike, followed by an exponential decline indicating the rate of disappearance 
of diodrast from the area tested (the head) In the diodrast lenogram there is 
an initial shaip rise in activity immediately following injection of the radioactive 
diodrast with a peak a which repiesents the initial flood of radioactivity through 
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the kidney \essels and the vascular bed of the adjacent tissues Immediately 
following this vascular peak, the curve rises again and forms a second dome 
(segment b) This segment is interpreted to lepiesent the late of active tubular 
cell uptake and secretion of diodrast into the kidney tubules and pelvis, and is 
superimposed upon the radioactivity in the vascular bed of the kidney aiea It 
is seen that while the lei el of activity over the kidney is using m the formation 
of segment b of the lenogram that the blood is bemg cleaied at an exceedingly 
rapid rate Thus, it is logical to deduce that this increase m radioactivity ovei 
the kidney is an index of active tubulai cell secretion, otherwise, this segment of 
the cun e w ould parallel that of the blood Segment c of the renogram is charac¬ 
terized by a precipitous fall m ladioactmty reaching a plateau withm 10 to 15 
minutes m normal indn iduals The slope of this segment indicates the patency 
of the upper unnaiy tract and freedom fiom urinary stasis 

There are minor variations in this typical pattern of the diodrast renogram 
How ever, in all normal patients these three segments are readily distinguishable 
In young subjects the height of the initial spike a is usually higher than in 
elderly patients This variation is most likely due to differences m vascular ca¬ 
pacity of the kidney The slope and height of segment b are likewise more abrupt 
and higher in young normal individuals than m elderly' patients and are prob¬ 
ably related to xariations in secretory' function of the tubular epithelial cells 
Segment c in the nght diodrast renogram is usually slightly' less steep and reaches 
a plateau at a highei level than that in the left renogram due to simultaneous 
recording of liver uptake of the material In most instances w here there aie 
marked differences between the nght and left excietion segments c, it has been 
found that these patients had a short, heay'y' type body' build and/or enlargement 
of the lit ei 

2) N'onfunctioning and/or absent kidney Typical lenogram patterns in these 
abnormalities are show n in figure 4 Since in these conditions a minimal number 
or no tubular cells are mailable for diodrast uptake and secietion, only the vas¬ 
cular background is reflected in the curve by' the abnormally low' initial vasculai 
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Fig 4 (Left) xascular spike a is low, functional segment b and excretory segment c 
are absent in renogram of nght nonfunctioning tidnei (Right), lack of vascular amph 
tude, a, functional regment 6 and excreton component c characterize absent right kidnei 
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Fig 6 (Left) rapid ascent of segment b and lack of oxerotorj oomponent c are Indica 
tivo of sudden complete ureteral obstruction (Right) prolongation of segment b and 
falling slowly excretory component r indicate partial right ureteral obstruction 


epiLo a, an absent secretory segment b and a slowlv falbng uxcretory segment c 
It is interesting to note that the same pattern is obtained when a comparable dose 
of rose bengal is administered to a patient with normal kidney function (see fig 
3, left renogram) 

3) Complete ureteral obstruction A ureteral bag catheter w as utilized to pitxluco 
sudden complete ureteral obstruction An entirely different renogram pattern 
which may be considered to have diagnostic significance was found (fig 6, left) 
A characteristic feature of the curve id thiB tondition is in segment b which con 
trnucs to nsc steadily as tho radioactiv o material accumulates in the renal tubules 
and pelvis reflecting a high degree of ureteral obstruction In patients with 
ureteral calculus the cun e nses for 20 to 30 minutes or longer and finally reaches 
a plateau which is interpreted to be an equilibrium resulting from se\ eral factors 
which include the rate of excretion from the opposite kidnoy, the mte of v ascular 
reabsorption from the obstructed pelvis and tubules tho rate of tubular secre¬ 
tion, and the rate of blood clearance Segment c is absent 

4) Partial ureteral obstruction and hydronephrosis The diodrast renogmm nray 
also be considered to ha\o diagnostic features m patients with this disorder 
(fig 5, right) The height of the initial segment is related to tho size of the renal 
vascular lied In patients with chrome obstruction the initial vascular spike i« 
usually abnormally low, probably resulting from associated decreased renal 
parenchyma and/or back pressure of unno The tubular secretory segment b is 
prolonged due to a decreased rate of removal of unne from the pelvis and asso¬ 
ciated impairment of tubular function Segment c is usually present, and its 
downward slope appears to be indicative pnmanlv of the degree of ureteral 
patency 

5) Chronic ncphnfirfcs Only ono patient with chrome glomerulonephritis was 
examined Tho pattern of the diodrast renogmm (tig 0 left) showed decreased 
amplitude of the initial vascular segments Tho tubular secretion segments b 
were prolonged and the slopes in segments c were decreased The interpretation 
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Fig 7 (Left), excretorx segment c fell more precipitoush after antibiotic therapy, right. 

of curves from such patients must remain tentative until more patients with 
chrome nephritis hat e been examined 

A patient xnth the nephrotic syndrome was also examined The tracings pie- 
sented in figure 6, right shoxx decreased segments a, pi olonged segments b and shal¬ 
low slopes in segments c xxhich parallel the rate of blood clearance These findings 
indicate diminished renal blood supply, and impairment of tubular cell secretion 

6) Acute 'pyelonephritis In sex eral mdixuduals xxith unilateral acute pyelone¬ 
phritis, abnormal renograms were obtained In a representative case (fig 7, left) 
there is a flattened prolongation of segment b for the left kidney, and the slope of 
segment c in this cun e is diminished Folloxxmg antibiotic therapy, the pattern 
of the entire cune returned toxxard normal indicating improvement in renal 
tubular cell function and renal excretion had occurred 

7) Nephrosclerosis Sex r eral elderly patients haxung normal excretory pyelograms 
xx ere tested Diodrast renograms in these patients consistently shoxx ed dimin¬ 
ished initial xascular spikes a, absent or decreased functional segments b, and 
therefore abnormal excretory segments c A typical diodrast renogram for this 
condition is shown in figuie 7, right 

S) Neurogenic shod During this inx r estigation neurogenic shock xxas observed 
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Fin 8 IVourogemc shock caused aegmonts 0 to nao sharply aa if sudden complete 
ureteral obstruction (see fig 5 loft) 

once while a pationt was undergoing a urokou priming teat A normal diodrast 
reuogram had been obtained one day previously (fig 8, 4) On this occasion re 
peated vempunetures with a No 20 gauge necdlo were made The patient ap¬ 
peared pale and apprehensive Soon after, a 25 ml dose of 70 per cent urokon 
containing 20 pc of I 111 labeled urokon was given mtravenously While this test 
was in progress, the patient complained of faintness When his svstohe blood 
pressure was found to be 50 mm of mercury, the test was terminated Inasmuch 
aa he responded quickly to bed rest, the shock reaction was interpreted as neuro- 
gemc in origin Howev cr, the possibility of a urokon reaction could not bo climi 
nated, although extensive clinical experience with urokon reactions (Winter, 
1955) has shown that shook from urokon responds less rapidly and usually re 
quires vigorous supportiv e thorapy 

The patient’s glomeruli and tubules apparently continued to function, but the 
radioactive material continued to accumulate in the kidney areas instead of 
rapidly draining away through the ureters The most hkely explanations for the 
record obtained (fig 8, B) are 1) accumulation of radioactive urokon in the 
kidney due to vascular changes which may cause depression of unne formation 
or 2) bilateral ureteral spasm caused by either neurogemc shock or a reaction to 
urokon Ureteral spasm has not been demonstrated previously m either of tW 
conditions However, a sinular radioactive reuogram is found in patient* nth 
completo, acute ureteral obstruction due to calculus or inflated ureteral lug 
cathetor (fig 5, left) aud in experimental animals having bilateral surcral hg 
ation of both ureters 

9) Hypertension due to renal disease Ttie following case report illurtrate* the 
value of the renogram in studying patients with hypertension and particularly 
the practicability in testing pediatric patients 

A G month old whito boy had severe acute gastroenteritis folk, ed } n (ra „ 
sient coma, anuna and pyuria Subsequent examinations reveals a poorlv 
functioning, infected left kidnev and hypertension The blood prr-ure continued 
to nse until it reached 140/92 at 10 months of age At tins fl; , an aorfogmm 
showed absence of left renal artcrv filling while the right renal vav-ulafure aj>- 
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Fig 9 Contracted pyelonephntic left kidney produced small vascular spike a and 
delayed, shallow functional segment b, indicating probable renal origin of hypertension 
in 19-month-old child 



Fig 10 Preoperative renogram indicating poor function and obstruction returned to 
normal after ureterolithotomy 

peaied normal The right renal shadow appeared enlarged and that kidney ex¬ 
creted contrast medium and indigo carmine normally The contracted left kidney 
concentrated indigo carmine and contrast medium pooily The baby was given 
a sedative and an 8-minute radioactive diodrast renogram performed (fig 9) 
The right renogram appeared normal However, the left vascular spike a appeared 
markedly diminished and a shallow, short functional segment b appeared be¬ 
latedly A 19 2 gm left kidney was removed at surgery and microscopic sections 
revealed severe chrome pyelonephritis The blood pressure gradually returned 
to lover levels (115/70) by the seventh day 

10) Serial evaluation of renal function Renograms were performed pre- and 
postoperative!}" in several instances A typical example is shown in figure 10 The 
pieoperative left renogiam demonstrated decreased vascularity a, function b and 
urinary stasis c due to a ureteral calculus The post-uieterohthotomy renogram 
appeared normal 

DISCUSSION 

To the author’s knou ledge, no similar clinical radioisotope test procedures 
have been described for estimating the function of each kidney separately by 
external gamma-ray scintillation counting techniques During the course of this 
investigation of the chmcal applicability of the diodrast renogram, especially 
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1 U urological practice, it became apparent that the test procedure has mam 
potential applications in other fields of medicine, as well ns being a suitable tool 
for further liosic research in renal physiology 
fn internal medicine, this rapid test could be applied is a screening procedure 
particularly m v oung indiv iduals with unexplained hv peitension Under present 
conditions, all such patients must be subjecled to a lompiete urological stud} 
uhicb includes standard kidney function tests plu cxrretory urographt and 
possibly cystoscopy and retrograde urography Inasmuch as only 5 to 10 per cent 
of patients with hypertension ha\ e a renal cause for their illness, a large number 
of individuals must undergo these complicated diagnostic procedures and ohtaui 
negatuc findings Since nearh all renal causes of hypertension aro associated 
with functional impairment, the diodmst renogram should detect those indi 
viduals having renal dj ^function and separate them from those having normal 
function Thus, by using the diodrnst renogram as a screeiung technique for hy 
pertensnes only those individuals having positive findings need be subjected to 
further urological diagnostic procedures 
The applicability of this external test procedure at present has not been 
studied thoroughly m patients with various medical abnormalities of the kidney 
However, the results in this clinical urological study indicate that the diodmst 
renogram should provide a v aluablo index of sepamto kidney function m patients 
mth nephritis and nephrosis particularly for the purpose of following the course 
of these disorders from the functional standpoint 
In. large cluucs, hospitals, armed forces induction centers and huge employ 
ment ceuters, the isotope test would be of vnluo ns a renal screening test similar 
to the accepted practice of taking routine chest roentgenograms 

It should lie emphasized that the techniques described in this report were 
developed to obtain qualitative estunates of renal tubular function, vascular 
capacity, and of ureteral patency, which appear to bo sufficiently accurato for the 
purposes of this preliminary urological investigation When comparison is made 
between the interpretation of diodrast renogrnms and various standard bio¬ 
chemical indices of renal function, excretory urography and one or more 
renal clearance tests, good correlation is found to exist (table 1) In respect to 
further development of these external techniques for estimating overall or sepa 
rato renal function, there are several possible modifications winch could lead to 
the dovdopment of a rapid clinical and/or experimental procedure for the 
quantitative determination of renal tubular secretory function glomerular filtrn 
tion rates and renal blood flow 

Advantages of the diodrast renogram The diodmst renogram has many ndvnn 
tages over other methods of evaluating renal function 

It is a rapid test requiring only 10 to In minutes for a patient with normal 
kidneys, nnd 20 to 30 minutes if renal disorders are present 

The result* are available immediately since the renogram is produced with 
recording instrumentation 

The test maj be performed at an\ time or place ivlicrc electrical outlets arc 
a\ ailablc 
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There is little to no patient discomfort (only one venipuncture with a small 
calibei needle is required) 

No ill effects from the minute dose of diodrast (0 1 to 0 2 ml) have been en¬ 
countered in this study Although serious reactions to small quantities of diodrast 
(0 5-2 0 ml) have been reported, the meidence is extremely lare (Pendei grass 
et al 1955) 

It is less comphcated to perform than the a anous renal clearance tests 
It tests the function of each kidney sepaiately without the necessity of cys¬ 
toscopy and ureteral catheterization 

Only one tramed person is required to perform the test 
No anesthesia is required 

No special preparation of the patient is necessary Results are not invalidated 
by altered metabolic conditions, state of hydration, abdominal opacities or lecent 
use of radioisotopes for other diagnostic purposes 

It can supplement or be substituted for excretory urography in ceitain situa¬ 
tions when blood urea nitrogen is elevated, x-ray facilities are not available, 
patient is too ill for x-ray examination, patient is not proper ]y prepared or de¬ 
hydrated, or patient is allergic to a large dose of contrast medium 

It can supplement oi be used m place of retrograde pyelography in ceitain 
situations ureteroenterostomy, uretero-neo-cystostomy, ureteral obstruction, 
cystoscopy impossible due to urethral obstruction and danger of infection and 
trauma from cystoscopy and retrograde ureteral catheterization 

It may be repeated at frequent intervals to follow the course of various renal 
disorders 

It can supplement aortography^ or replace it when not available where danger 
of complications fiom aortography does not Avarrant its use 

The test agent is inexpensive At this waiting radioactive diodrast may be 
obtained foi SO 30 per twenty microcune dose plus shipping costs 

It lends itself to experimental investigation of the kidney Renal physiologists 
may find this external method of measuring the dynamic changes in renal blood 
flow and tubulai cell function easier to perform than other more cumbeisome 
methods now r in use 

Disadvantages of the diodrast renogram Sex r eral disadirantages are inherent m 
the radioactive renogram 

The test is subject to eirors of mterpietation The most hkely source of error 
is impioper placement of scintillation counters m l elation to kidney areas, and 
particulaily interference from the li\ r er when testing the right kidney Another 
cause of misinterpretation is OA r erloadmg the renal tubular cells AVith contrast 
medium It is important therefore to delay performing the radioisotope test for 
seA r eral hours after an excietory urogram 

The test does not gme mfomiation about the possible causes of renal dysfunc¬ 
tion 

The initial expense of equipment (SI ,800 00) is a disadvantage that may 
lessen in the future 

At the present time physicians must be able to qualify legarding knowledge 
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fliul uso of I 1 * 1 before receiving a license from the Mount Energy Commission to 
purchase the test materials for diagnostic use 
Certain precautions aro necessary in the use of I 1 1 l igged dmdm«t although 
the test doses and total amounts hnndled arc small V jv tunnel radiation mom 
tomig service is considered essential in au Lotopv pnu uu 1 


stmnuRi 

The elnncal applicability of a new rndioisoi. pi t t 1 < timating individual 

renal function and ureteral patency with c\ti mid g i n u uv deteition and re 
cording equipment has been investigated m J10 pan .its having a vvido variety 
of urological disorders Sev eral modification of the m gum) technique of the test 
as used in animal studies were devised in adopting it t< r use m patients Charac 
tenstic renogram patterns were obtained from normal nuhjectsand from patients 
with renal vasculai and tubular dysfunction and with ureteral obstruction 
Directions for the performance and interpretation oi radionctne diodrast reno- 
grams are discussed along with presentation i f I vpii al records 

In urology, the test has the adv antages of providing rapidly important mfor 
mntion on renal function with neghgible risk and discomfort to the patient It 
is useful as a screening test pnor to complete urolognal studv and as a means for 
determining functional changes pre- and postoperntn ely Its chief disadv antages 
are tho initial expense of the equipment and occasionally aborrent records result 
ing from v anations in geometry and placement of the counters and from minor 
electronic v enables inherent in all sensitive radiation detection equipment The 
potential usefulness of the test in renal physiology' and internal medicine has been 
discussed along with the definite possibility of further development of the test 
into a rapid clinical procedure uhich should provi do quantitative data on renal 
function 


The author wishes to thank Dr Georgo V Taphn and Ins associates or the 
Atomic Energy Project, UCLA, for making possible this study through their 
generous aid, advice and provision of radiation materials and equipment The 
encouragement of Dr Willard E Goodwin, professor of urology UCLA, the 
co-operation of the VA resident stafT of Dr Tronz Bauer and his rndioisotopo 
service and the photographic contribution of Mr William Martinson and his 
staff were received with deep appreciation 
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INADEQUATE STERILIZATION OF r\ STOSCOFE& 

JOHN K LATTIMER MICHAEL KENNEY • (. Ei'i f i_ \ OSFNBLATT ind 
MILTON OOLDMA- 

From The Research Unit for Qcnito Urinary TubernUo. ail b imrtn nt oj Microbiology 
T ctcrans Administration Hospital^ Bronr A ) tilth i l r logical Clinic 
Columbia University \iu Yorl \ ) 

During the conduct of the work of the Repeal eh Lint for Gemto Unnarj 
Tuberculosis, it quickly became apparent that (he mm utional methods most 
wndoly employed for the ‘sterilization” of cistoseope^ were not adequate to 
kill M tuberculosis within one hour This suggested the possibility that cross¬ 
contamination might easily occur during routine cvsto*copic examinations m 
any hospital, if the same cystoscope w ere used on a tuberculous patient and then 
used again on an uninfected patient, within one hour The dnnger of such cross 
contamination is especially great because the diagnosis of urinary tuberculosis 
is often unsuspected at the time of the initial cystoscopio examination It should 
be noted, incidentally, that there has been no decrease in the numbers of new 
cases of renal tuberculosis seen by the Veterans Administration in recent years 

Solutions which would be ideal for sterilizing cystoscopes should fulfill two 
requirements a) The sterilizing solutions must not harm the soft cement uluch 
is used to hold cystoscopo lenses and light bulbs in place, b) the sterilizing solu 
tions should bo able to kill all organisms, including M tuberculosis, within one 
hour, so that the cystoscopes could be used again at the end of that tune Alcohol 
and phenol, for instance, are fine disinfectants but are damaging to the lens 
cement Theso same factors w ould applj to any bronchoscopio instruments w Inch 
contain solublo dements 

Tests were done on each of the agents used in these experiments to determine 
whether they were harmful to tho cemont These teats were performed for us 
through the courtesy of Mr Frederick J Wallace, president of American Cjsto- 
scope Makers, Inc Tho “sterilizing ’ effects of these agents were then studied on 
groups of artificial!} contaminated cystoscopes The ‘ sterilization” methods 
tested included those used routinely b} practicall} all hospitals of which wo 
know These controlled experiments were earned out repented!}, during tho 
past 2 } ears 

METHODS 

Treshly isolated cultures of pathogenic M tuberculosis were homogenized 
and suspended in saline in estimated wet weight concentrations of from 0 5 to 
1 6 mg per cc Groups of six sterile cystoscopes were henvd} seeded with this 
suspension, both inside and outside the lunirna Except for one control t}Sto- 
scopo from each group the contaminated c}Stoscopes were immersed m the 
solutions to be tested, for i nnous periods of time The action of the test solutions 
was stopped at the end of tho test penod !>} copious raising of the c}sto«copes 
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undei running u ater, including the control cystoscope Each cystoscope was 
then flushed systematically with 5 cc stenle saline, and five tubes of ATS medium 
were each inoculated with 1 cc salme which had been used to flush the cysto- 
scopes The culture tubes u ere then observed for eight weeks 

RESULTS 

Seveial solutions u ere found to be ineffective for killing M tuberculosis 
Solutions of mercuric oxycyamde, m concentrations of 1 1000, 1 500 and even 
1 100, would not kill M tuberculosis under these conditions, within one hour 
It was also found that solutions of the quaternary ammonium compounds, 
widely advertised for the “sterilizing” of cystoscopes, were not capable of killing 
M tuberculosis, even in the most concentrated form suggested by the makers 
Iodine and chlorine leleasing agents did not kill M tuberculosis m one hour, 
under these conditions Formalin vapor cabinets were ineffectual m killing 
M tuberculosis within one hour (formalin vapor cabinets did not even kill 
B proteus in one hour) Washing and immersion m liquid soap solutions for one 
hour did not dislodge or kill the organisms of M tuberculosis 

Our conclusions were that immersion of the instruments in 10 per cent formalin 
solution for 5 mmutes n as the best method for killing M tuberculosis on cysto¬ 
scopes It appeared advisable to Mash the surfaces and lumina (with all stop¬ 
cocks open, of course) with warm soapy watei before immersion in formalin 
In this way gross organic debris was removed, which might otherwise become 
hardened upon the instrument by the action of the formalin, and which might 
protect M tuberculosis from the germicidal action 

The formahn solution must be washed fiom the instruments before they are 
used, lest it bum the urethra The instrument can then be stored m oxycyamde 
or a quaternary ammonium solution until the next patient is ready For mstances 
v here formalin cannot be used (because of skin allergy on the part of per¬ 
sonnel) instruments can be soaked foi several hours m solutions such as the 
instrument germicide made by the Lehn and Fink Company Instruments must 
be immersed for seveial hours m tlus solution, then washed off and stored in 
ail}' other mild antiseptic solution such as oxycyamde 1 1000 This germicide 
has the advantage of containing soaps, winch help to cleanse the instruments, 
but is less dependable than the formalin 

URETERAL CATHETERS 

The sterilization of ureteral catheters was found to be difficult when solutions 
or iapoi cabinets Mere used, since the nairow lumina Mere not thoroughly 
exposed to the disinfectant It was found best to flush the catheters through 
with 20 cc m arm, soapy water and then boil them for 5 mmutes m order to 
cleai all tubercle bacilli from them They m ere then stored m oxycyamde 1 1000 

DISCUSSION 

The seedmg of our cystoscopes vuth M tuberculosis, for these experiments, 
vas probably done Mith numbers of organisms many times heavier than those 
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encountered in chmenl practice IV c bebeied, lion ever, tlwt tins mjs necessary 
since our experiments required n large safety fnotor Since n nnsmg of tlio c\s(o 
scopes was always included m each study, the actual number of organisms 
involved was fnr smaller than the original number of the orgtmisnib m the 
inoculum Under clinical conditions, one Mould expect organisms imbedded m 
mucus and other oignrucal matter to chug to n cvstosiopc more than organisms 
emulsified in saline, ns Mere ours In order to credit a germicide under o\pon 
mentation with favorable results, the rinsed control cyetoscopcs had to sliou 
growth of tubercle bacilb, and tins could be observed m 100 per cent of the 
experiments only when the original seeding Mns mado with a homy inoculum 
Furthermore, the action of a good germicide should not be hunted to the rrlntn o 
number of organisms exposed to it 


SUMMAItl 

Oxycynmde solutions, solutions of quaternary ammonium compounds, iodine 
compounds, cblorme releasing compounds and formalin vapor cabinets Merc all 
found to be meffectual for sterilizing cystoscopes con unlimited with M tuber 
culosis, within 1 hour Immersion m 10 per cent form din solution* for i irumifi * 
wosfound to bceffectnem killing all bacteria on cyd-u co,«b m< <m> n. M Ini i 
culosis Lehn and Fink instrument, germicide was also'c i id 1 > I lii'v i i 
but only after several hours of immersion It Mas found id, i il i i « b _i > 

debns from nil instruments before disinfection mo atb apt' I li « ' Immd 
necessary to Mash all strong disinfecting solutions from fin msinimi nt licfore 
they were mtroduced, lest the patient’s urethra l>o burned 
Any instruments which could be boiled (such je ureteral culliclers) Mere best 
sterilized by boding Instruments m hicli did not ion (.am soft cement <ould be 
sterilized by r soaking in 70 per cent alcohol, which is tubcrculocidnl 
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A SELF-MANAGED BLADDER TRAINING DEVICE FOR 

TETRAPLEGICS 

A ESTIN COMARR 

From the Paraplegia Service of Veterans Administration Hospital, Long Beach, Calif , 
Department of Surgery-Urology, School of Medicine, College of Medicine 
Evangelists, Los Angeles, Calif 

In the treatment of spinal cord injuries every effort is made to make the patient 
independent In the treatment of a spinal cord injury, all patients are placed 
on bladder tiainmg for “conditioning of the reflex”, 1 prevention of bladder con¬ 
traction 2 and psychological purposes 2 This bladder trainnig umt was made in 
order to aid quadriplegics v ho are extremely helpless 



Fig 1 Glass connector is attached to patient’s catheter Other end is connected to 
bottle on floor 

The device has a tv of old purpose a) bladder training can be performed by the 
tetraplegic without calling a nurse or attendant to clamp or unclamp his catheter, 
a marked psychological benefit and b) it sat es man-hours foi personnel involved 
m patient care 

Since many patients with cervical lesions are disturbed by paroxysmal hyper 
tension due to bladder distension,* the catheter must be released as soon 
symptoms appear Nurses or attendants may be occupied at the moment \ 
other patient-care problems and therefore maj be unable to respond immedie 
at the patient’s request With this device, the patient can release the con ' 
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the bladdei before he becomes uncomfortable Furthermore, he can gradually 
attempt to overcome the relatively short periods between paioxysms of hyper¬ 
tension by managing the bladder himself 

As long as the patient has some elbow function (flexion), he can manage the 
activatmg handle 

The string at the top of the activating handle (fig 1) can be attached tautly 
to the head of the bed To this string another string is tied and suspended to 
within reach of the patient’s mouth By turning the head after the string is in 
the patient’s mouth, the patient with totally paralyzed upper extiemities can 
release the bladder contents This latter procedure requires that the strings be 
carefully arranged after the unit has been firmly attached to the bed 

DESCRIPTION 

Figuie 1 shows the device which can be placed in bed beside the patient Figure 
2 shows the detailed plans 


SUMMARY 

A self-managed bladder training device which serves a twofold purpose in the 
constant endeavor to guide the quadriplegic patient toward self-dependency is 
described 

The author v ishes to express his appreciation to Mr Alvin Roberts, G U tech¬ 
nician, the Engmeeimg Department and Medical Illustiation Department of 
Y.A Hospital, Long Beach, Cahf 
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A PLASTIC SCROTAL BRJDf L 


J 8 HIRSII 


From the Division of Urology H adsworlh \ eterans 4 Jrnini lrut nil iptnl an-l C i 
California Medical Center Log \rt td 1 uhf 


V<r fy of 


Bed rest and scrotal support are often neoes-jin dpi i i m tin m niment of 
many urological conditions of the scrotum and it i< utml Rudit'v nr hare 
utilized a plastic scrotal bndgo, wluch is light i s'd din Mi < is\ to (lean and 
can be made m less than twenty minutes in i li > pil d 1 i nuti u nu < hup It is 
practical and useful 



The material used is H inch thick plexiglas, a commerciall} available plastic 
product, which is cut to conform to the dimensions shown in figure 1, A, using 
ordmary workshop tools Tho central concave and lateral convex curves are 
made by placing the area to be formed over a gas flame or electric heating cle¬ 
ment until soft and pliable, gently bending it to the desired curv e, and then 
quickly immersing the plastic appliance in cold water A strip of soft rubber 
tubing, ono wall of which has been longitudinally cut and fitted over the scrotal 
edge of the plastic support, is used ns a rubber bumper between bridge and 
scrotum Tho finished product as it appears on a patient is illustrated 


Itia suggested that tho patient’s thighs and scrotum be separated from the 
plastic bridge by a thin lnjer of gauze to prevent recessive local d.nphores.s 
The appliance may be gentlj secured to the patient during the mgh bj means 
of elastic bandage roller gauze, cloth strapping, or adhesive tape utilizing the 
lateral slits of the bridge as anchoring points 
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IMP ROVED AX ALGESIA WITH XISENTIL AXD LEVALLORPHAN IX 

UROLOGICAL PROCEDURES 

HAROLD A GARXES 

From the Urological Service, Lincoln Hospital, New Yorl, N Y 

In our report on a previous study, we described the merits of msentil as a uro¬ 
logical analgesic 1 In this followup siudj’- we report the analgesic and sedative 
effects from increased msentil dosage with a new narcotic antagonist 

In an attempt to obtain greater analgesia without increasing sedation, v e used 
msentil in combination with levallorphan Levallorphan was chosen after refer¬ 
ence to work done bj r Cullen and Santos 2 with levallorphan tartrate (3 hydroxy- 
X-allylmorplnnan tartrate) used as a narcotic antagonist They found that this 
drug minimized respiratory depression -when used simultaneously with the 
narcotic, le\ o-dromoran 


'METHOD 

We began our stud 3 r using a 60 1 ratio intravenously, 1 e , 60 parts msentil to 
1 part of levallorphan Tv o patients were gn en 30 mg of msentil and 0 5 mg of 
levallorphan Neither good analgesia nor sedation resulted from this combination 
A second group (5 patients) u as given the same ratio intravenously with the 
dosage increased to 60 mg of msentil and 1 mg of lei allorphan The resulting 
severe reactions included aggravated pam, vomiting, complete exhaustion and 
deep post-reactive sedation lasting as long as six hours 
A combination of 60 mg of msentil and 0 5 mg of le\ allorphan was used on six 
other patients Xo sedative action was noted in any of these patients Ilovevei, 
there vas fair analgesia m 5 patients and good analgesia m one Seventy-four 
urological patients were then chosen at random for a study m -which the dosage 
ratio was 60 mg of msentil to 0 25 mg of lei allorphan The age range vas from 
34 to 90 with the average of 59 1 i r ears Se\ enty-one were males and three were 
females Forty-one had a histoiy of cardiac disease A mixture of 60 mg of nisen- 
til and 0 25 mg of levallorphan -was administered intravenously to all patients 
The drugs v ere used in their concentrated form, and all injections w ere completed 
in 30 seconds Three different urological procedures were done m the following 
distribution 

Urological procedure distribution for 60 mg msentil 0£5 mg leiallorphan study 

Procedure No of Patients 

C\stopanendoscopj ® 7 

Cjstoretrogrude ^ 

Perirenal air insufflation 3 

Total 74 
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Of these 74 cases, 70 had good analgesia and 4 had modorate analgesia There 
«ere no cases of poor analgesia, as all of the patients had analgesia nothin 3 
minutes after the injection was completed As in the preceding stud} on msenti], 
analgesia w as considered good w hen the urological procedure was accomplished 
with no complaint from the patient, moderate when the patient complained of 
some discomfort, but permitted completion of the procedure and poor u hen the 
patient did not allow the procedure to be completed 

\nalgcsia results for 60 mg msentil OSS mg lerallorphan study 
Aallgrtlc Effect No. ol Ca*ei Per Cent ol Cnee* 

Good 71 05 9 

Moderate 3 4 1 

Poor 0 0 

It was necessar} to repeat c} storetrograde studies on 3 patients who had good 

analgesia Their second dosage ratio was 00 mg of msentil 0 5 mg ofletallor 
phan In each case the second procedure w as recorded as a moderate analgesic 
result 

In all 74 cases there was complete recoven from the sedatne effect within 30 
minutes All patients were lucid and responded to all questions during the pro¬ 
cedures Unpleasant side effects such as nausea, vomiting itching, and drug idio- 
svnorasies w ero absent m all the cases There w ere no appreciable ohanges noted 
in blood pressure, pulse, or respiration 

Thirty rune patients did experience some dimness The dimness was rather 
nuld and was particularly noted w hen the patients changed from the supine to 
the sitting and upright positions In no case did the dimness last more than 14 
minutes 411 patients were completch ambulatory within 30 minutes after tho 
injection was gnen No serious untoward reactions wore encountered in any case 

SUMIIAIU 

To increase tho analgesic effects of msentil, CO mg (twice tho amount previ 
ously recommended), was given to 74 patients The increased dosage of msentil 
was mixed with 0.25 mg of levnllorphan a narcotic antagonist, to allay am pos¬ 
sible undesirable side effects Various urological procedures were earned out 
Good analgesic results were obtained m 71 cases (05 0 per cent) and moderate 
analgesic results m 3 cases (4 1 per cent) Mild nauseous dimness was noted m 
39 cases 

Tho combination of msentil and levallorphan m a 00 mg 025 mg proportion 
gi\ es a very mild sedatn e action It permits tho urologist to conduct many office 
urological procedures with no discomfort to the patient and yet allows the patient 
to be lucid and ambulatory within 30 to 40 minutes after the drug is gn on 
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IMPROVED ANALGESIA WITH NISENTIL AND LEVALLORPHAN IN 

UROLOGICAL PROCEDURES 

HAROLD A GARNES 

From the Urological Service, Lincoln Hospital, New York, N Y 

In oui leport on a pievious study, we described the merits of msentil as a uro¬ 
logical analgesic 1 In tins followup study we report the analgesic and sedative 
effects from increased msentil dosage with a new narcotic antagonist 

In an attempt to obtain greater analgesia without increasing sedation, w e used 
msentil in combination with levallorphan Levallorphan was chosen after refer¬ 
ence to v ork done by Cullen and Santos 2 with levallorphan tartrate (3 hydroxy- 
N-allylmorphman tartrate) used as a narcotic antagonist They found that this 
drug minimized respiratory depression when used simultaneous^ with the 
narcotic, levo-di omoran 


METHOD 

We began our study using a 60 1 ratio intravenously, i e , 60 parts msentil to 
1 part of levallorphan Two patients were given 30 mg of msentil and 0 5 mg of 
levallorphan Neither good analgesia nor sedation resulted fiom this combination 
A second group (5 patients) was given the same ratio intravenously with the 
dosage mcreased to GO mg of msentil and 1 mg of levallorphan The resulting 
severe leactions included aggravated pain, vomiting, complete exhaustion and 
deep post-reactive sedation lasting as long as six hours 
A combination of 60 mg of msentil and 0 5 mg of levallorphan was used on sl\ 
other patients No sedative action was noted m any of these patients Howevei, 
there was fair analgesia in 5 patients and good analgesia m one Seventy-four 
urological patients v ere then chosen at random for a study m which the dosage 
ratio was 60 mg of msentil to 0 25 mg of levallorphan The age range v as from 
34 to 90 with the average of 59 1 years Seventy-one v ere males and three were 
females Forty-one had a history of cardiac disease A mixture of 60 mg of msen- 
til and 0 25 mg of levallorphan was administered intravenously to all patients 
The drugs were used m their concentrated form, and all mjections were completed 
in 30 seconds Three different urological piocedures were done m the following 
distribution 

Urological procedure distribution for 60 mg msentil 0J25 mg levallorphan study 

Procedure No of Patients 

Cystopanendoscopy 37 

Cystoretrograde 34 

Perirenal air insufflation 3 

Total 74 
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yittUTES 


Fin 1 Unne output in man A during routino laboratory activity B and C after 600 
co water bv mouth subject upright in B prone in C flnnda aftor 8 and 19 conditioning 
experiments respectively 


in the rate ns the experiment progressed Cun es B and C depict the diuresis 
that resulted from the mgestioa of 600 cc water The diuretic response is greater 
in the horizontal than in the upright position, a finding reported by other inies- 
tigators These two experiments are presented primarily for comparison with 
the diuretic responses seen in subsequent experiments 

Curve D of figure 1 is a record of the urine output of tho subjoct ni tbo prone 
position without w nter This experiment follows 8 previous experiments m which 
he ingested 500 cc of water wlule m the prone position Although the unne rate 
at tho end of the first hour is about 80 per cent greater than that of the first 
15 nmiute ponod, the increase is not so great, or so sudden m onset, ns that seen 
m curve E, which illustrates the unne response occurring after an additional 9 
expenments had been run continuing tho water ingestion in the prone position 
In curvo E the unne rate increased from 0 6 cc to a peak of 5.2 cc per minute, 
and then receded toward tho control rate This is tho first experiment in which a 
renal response of such magnitude occurred on merely assuming tho horizontal 
position and because this diuresis is similar to one occurring after the ingestion 
of water it is called a pseudo-water diuresis 

Curve A of figure 2 illustrates the unne volume response to the supine posi 
tmn Hero again tho rate increased while the subject was horizontal, from 0 9 
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Fia 2 Peeudo-nater diuresis in man A, subject supine A, two experiments id same 
morning C, one experiment in morning and one in afternoon, same day 


to 7 7 cc per minute Appaiently there was no difference in the urine output 
with the assumption of the prone or supine position Because the experiments 
which stimulated the present investigation were carried out with the subject 
prone only a few of the experiments here reported w r ere performed with the 
subject supine 

Curve B of figure 2 is a record of the volume response to the prone position 
when it was assumed twice within a penod of 4 hours This experiment shows 
that the diuresis can occur repeatedly, and that it is interrupted quickly by the 
erect posture The same response wms seen when the prone position was assumed 
3 times in the course of a morning's run, the erect posture being assumed as soon 
as an increase in the urine rate was observed even though the prone rate had 
not reached its maximum 

If the prone position was assumed m the morning and afternoon, wuth fluid 
intake limited to 300 cc tea at lunch between experiments, diuresis occurred 
in the afternoon just as it did m the morning but the magnitude was not as 
great (curve C, fig 2) When only an afternoon experiment w r as run diuiesis 
similar to the second one of curve C occurred but the diuresis was appreciably 
greater 

Because of the role the antichuretic hormone (ADH) plays in water meta jo- 
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Fio 3 Unne output in man .-1 inhibition of poundo water (postural) diuresis b\ 
pitreailn B, inhibition of combined rvntor and pseudo-water diuresis by pitressin C 
inhibition of pseudo water (postural) diuresis by dehydration 

'ism, it was deemed advisable to see whether the hormone could inhibit the 
pseudo-water diuresis Curve A of figure 3 illustrates tho inhibition of the initial 
diuresis by the subcutaneous injection of 8 pressor units of pitressin (Parho 
Dans) It must be pointed out that even though the greater initial diuresis was 
inhibited by pitressin the prone unne rate was higher than that in the erect 
posture as long as the subject remained in the horizontal position 

Can the combined notion of posture and the ingestion of water be oiercomo 
by an injection of ADH? Curve B shows that the diuresis resulting from this 
dual procedure is inhibited but thnt the unne rate in the horizontal position is 
again higher than the rate after the erect jwsture is assumed 

The subcutaneous injection of 8 units of pitressin probably results in a blood 
concentration much higher than that occumng physiologically For this reason 
it was thought of sorno importance to see whether a normal increase m tho ADH 
concentration of tho blood could inhibit the jiscudo-wntcr diuresis Two cxjicn 
ments were run m which the subject limited his fluid intake for 24 hours to the 
point where he was extremely uncomfortable because of thirst Cunc C, figure 
3, is a record of the unne rato of the experiment in which the thirst was more 
seiere Tho magmtudo of the diuresis was defimteh inhibited although the 
prone urine rate was still approximately double thnt occumng in the erect pos 
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ture In the second dehydration experiment the thirst was not so severe and 
the inhibition of the diuresis, although definite, w as not so great 

To determine whether the laboratory surroundings were necessaiy for the 
pseudo-u ater diuresis to occur, and whether the diuresis can occur at night, 3 
experiments i\ ere done outside of the laborator 3 , one m the morning and 2 at 
midnight, the latter began at midnight, and lasted for 3 hours with 15-nnnute 
collection periods In all 3 experiments the unne rate increased m the horizontal 
posture but the magnitude of the diuresis was not so great as it was m the labo¬ 
ratory 

In all of the experiments the unne during the pseudo-water diuresis paled 
just as it did from true water diuresis In one expenment in which the urine 
concentration was determined, the unne decreased m total concentration from 
a control of 840 to a low reading at the height of diuiesis of 200 milhosmols per 
liter 

discussiox 

In the investigations in which it was reported that water diuresis is gi eater 
in the honzontal than in the erect position, 1 * the initial volume of water ingested 
to induce diuresis was followed bj r smaller volumes at regular intervals to sus¬ 
tain the diuresis dunng the expenment The decreased unne output occurnng 
m the upright position (standing quietly or on a tilt-table) was attributed to a 
decrease m renal blood flow and glomenilar filtration and to the hemoconcentra- 
tion that occur when the subject is kept motionless m the erect posture 1 5 
These hemodynamic factors are also accompanied by changes m the secretion 
of ADH such that there is an increase in blood ADII concentration, actuated 
perhaps by the pressoreceptors 1 

The rapidity with which the diuresis occurred in the present investigation 
suggests that a vascular mechanism is involved that brings about the increase 
m unne rate when the subject is prone But the expenment illustrated by curve 
D, figure 1, does not show the large initial diuresis seen in later experiments, 
although the vascular responses to the honzontal position must have been the 
same in this expenment as in later ones Unfortunately, no control expenment 
of long duration was earned out in which the unne rate was determined m the 
honzontal position However, m the 8 experiments preceding the one illustrated 
by curve D, figure 1, the second 12-minute unne volume m the prone position 
before the ingestion of water showed no significant increase from that of the 
first Although this is not an adequate control it is of importance in the hght of 
succeeding experiments m w hich there was an appreciable increase of the second 
prone unne volume over that of the first in the majority of experiments 

There are two mechanisms that bring about the increased unne volume in 
the honzontal position in the present investigation The first is made up of the 
hemodynamic factors mentioned above These factors increase the glomerular 
filtration m the honzontal position and probably account for the moderate but 
definite increase m unne rate seen near the end of the expenments while the 

5 Brun, C , Knudsen, E O E and Raaschou, F Acta Med Scnnd , 122 332-341, 1945 
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subject is m the horizontal position The doorcase in urine rate immediately 
after the subject assumes the areot position can be attributed to changes m theso 
homodvnamic faotors These same blood and -vascular changes in all likelihood 
account for the moderate increase in urine output in the horizontal position in 
tho pitressin and in the dehydration experiments of figure 3 
Superimposed upon the moderate diuresis, and masking it is the mitinl, and 
greater, diuresis that occurred when the subject assumed the horizontal posi 
tion This diuresis may be axplomed on the basis of a conditioned reflex A1 
though there was no preconceived idea of conditioning the renal response, ne\ er- 
theless after 17 water diuresis experiments had been run, the mere assumption 
of the horizontal position resulted in a large inorease in the unne output Tho 
time course of this initial diuresis is very much like that of true water diuresis, 
but tho magnitude is not so great as the response to the ingestion of water m 
the prone position This is evident when one compares figure 1, cune C with 
tho pseudo-water diuretic curves of figures 1, E and 2, A , B and C 
Experiments m which conditioned water diurcses occurred have been reported 
by Marx 8 and by Bykow and Alexejew Berkman T Marx stated that one dog 
out of 4 responded with diuresis to the sounding of a musical note or to the 
laboratory surroundings, after soiera! months of framing which consisted of 
tying tho dog in the same room, sounding a musical note and placing a jian of 
diluted milk in front of the animal Bykow and Alexejew Berkman obsen cd 
that in one dog the rectal infusion and immediate withdrawal of water, the 
introduction of a rectal catheter or simply placing the dog in the experimental 
stall resulted in an increase in unne flow xery much hke that observed dunng 
a penod of conditioning consisting of the repeated rectal infusion and subse¬ 
quent absorption of the water The increased unno rates in these two reports 
wore attributed to tho conditioned inhibition of the ADH Becretion by the 
previous training The nerve supply to the kidnoy is not necessary for tins 
diuresis because sirrular results were seen in the denervated kidney of a dog * 


SUMMARY 


The assumption of the horizontal (prone or supine) jiosition by a normal malo 
subject induced an initial and sudden increase in unno output as much ns 0 
times tho control rate This diuresis followed tho time courso of water diuresis 
and occurred m 34 out of 30 exponments Tho diuresis is attributed pnmnnly 
to a conditioned inhibition of the secretion of the ADH of tho postenor pituitary, 
tho conditioned reflax resulting from the ingestion of 500 cc of water while the 
subject was in tho horizontal position on 17 occasions pnor to the first appear 
nnco of tho pseudo-water diuresis 


• Marx II Am J Phvaiol 96. 356-362 1931 

T Bykow h M and Alexoicw Borkman I A PUug Yrcle 324 710-721 1930 
'Bykow h A[ and Alexojow Berkman I A PfluR Arch 227 301-30S 1931 
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THE AMOUNT AND NATURE OF THE ORGANIC MATRIX 
IN URINARY CALCULI A REVIEW 

WILLIAM H BOl CL and FRED R GARVEY 

From the Department of b rotogy 2 he Bowman Gran School of Medicine of Hale Forest College 
II tnston-Salem A C 

Stephane Leduc suggested the concept of “osmotic growth” as the mechn 
nism whereby organic bodies are formed m colloidal solutions Mured colloidal 
and crystalloidal solutions are never homogeneous but are subject to difleren 
tials in osmotic pressure which cause the solutes to mov e to areas of low osmotic 
pressure and the soh ent to moi e to areas of high osmotic pressure The hyper- 
tome areas are thus dynamic centers, each with its field of centrifugal and 
centripetal forces If cohesion of organic molecules intervenes m such centers 
a true cell is formed the future development of which is influenced bj agglutina¬ 
tion, precipitation and osmosis—a process which Leduo termed “glomeruhsa 
tion ” The development of eqiupotential lines m these fields of force results in 
Liesegnng layers and stratification of the organic body The growth, develop 
ment and evolution of an orgamo body (calculous matrix) m such osmotic 
systems (unne) has a duration that constitutes a “hfo oj cle ’ 1 
Thus did Leduc describe the experiments in his laboratory at Nantes and 
although his termmologj was incomplete by modem standards he provided the 
background for Lichtw-itz's thorny of tho formation of concretions ! This theory 
holds that all concretions depend on 1) tho initial formation of an organic 
structure or matrix, and 2 ) the subsequent deposition of crystals Lichtwitz 
accepted the Liesegang ring phenomenon as the cause of concentric laminations 
in calculi He disagreed with Schade’s statement 1 that the concentric architec 
turn is brought about bj the alternate deposition of colloid and crystalloid 
“There is no evidence and little probability that concretions are made hke a 
layer cake ” 

Tho present review is hosed on a senes of investigations'" 11 which substantiate 

This investigation was supported b\ research grant A 259 from tho National Institute of 
Arthritis and Metabolic Diseases of the National Institutes of Health Department of 
Health Education and Welfare, and by a grant in aid from The Squibb Institute for Mcdi 
cal Research Now Brunswick, Now Jomev 

Read nt annual meeting of American Urological Association Boston Mass Mat 30 1050 
1 Leduo Stephane Solutions and Lifo in Colloid Chemistry Jerome Alexander ed 
Now Tork, Chemical Catalog Co Inc vol 2 pp 59-79,1025 

1 Lichtwttx L Tho Formation of Concretions m Colloid Chemistn Jororao Alovandor 
ed . New Aork Rcinhold PubI Corp . vol 6 pp 1063-10S2 1944 

* Schado, H Concretions tn Colloid Chemistry Joromo Alexander rtf New fork 
Chemical Catalog Co Inc vol 2 pp S03-844 1928 

'Boyce W H , Garvey F K and Norfleot, C M The turbidity of unne in the 
normal and in patients with urinary calculi Evpcr Alcd A Surg 12 450-159, 1051 

'Boyce \V H Garvey F K and Norfleet C M Proteins and othor blocolloids of 
urino In health and m calculous disease I Electrophoretic studies at pH 4 5 and 8 6 of 
those components solublo in molar sodium chloride J Clin Invest , S3 1287-1297,1954 
'Boyce V H Garvey F R and Norfleet C M Ion binding properties of clcctro- 
phoretfcally homogeneous muconroteins of unno in normal subjects and in patients 
with renal calculous disease J Urol 72 1019-1031 1951 

7 Boyco W H Garvey F K and Norfleet, C M Tho metal chelate compounds of 
urine their relation to tnc initiation and growth of calculi Am J Wed 19 87-05 1955 
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Table 1 Lyophihzed matrix recovered from calcigerous urinary calculi 


Type of Calculi i 

Dry 

Stone 

Wt 

Matrix 

Wt 

Inorganic 

Ash 

Ash Free 
Matrix 
in Stones 


gm 

gm 

% 

% 

Pool #1 100 stones mixed Ca-Ox 1 Ca\(PO<)x 

68 45 

2 2041 

12 46 

2 82 

Pool ^2 50 stones Ca\(PO<)Y 

40 24 

1 0001 

6 84 

2 32 

Pool #3 25 stones Ca\(PO<)Y Mg-NHi PO< 

35 S4 

0 7526 

5 22 

2 00 

Pool #4 8S stones Ca-Ov 

35 19 

1 3358 

14 98 

3 22 

Pool A 5 single staghorn 

25 23 

0 5940 

5 37 

2 23 

Total 

204 95 

5 8866 

8 97 

2 52 


Calculi with as much as 95 per cent of one tjpe crjstalhne structure are classified as 
“pure” Matrix wt was determined from material as recovered bj ultrafiltration from 
calculi dissolved in EDTA This treatment (pH 7 8) w ns never successful in removing all 
calcium from the matrix The column “inorganic ash” is an expression of residual inorganic 
material in matrix as recovered from the EDTA solution 

and enlarge the general principles of concrement formation as proposed by 
Leduc and Lichtwitz 

PHASICAL CHARACTERISTICS OF CALCULOUS MATRIX 

Quantitative studies Calcigerous calculi have been decalcified m solutions of 
ethylenediaminetetraacetate, arid the matnces recovered bv ultrafiltration The 
average matrix content of 264 calculi so treated was 2 5 per cent by weight, 
the range among diffeient types of stones being 2 0 to 3 2 gm of matrix per 
100 gm of dehydrated calculus (table 1) The matrix content was more closely 
related to the size of the calculus than to the inorganic crystalline composition 
Each calculus contains a surface layer of organic matrix, and thus a pool of 
small calculi presents a much greater surface area and relatively more surface 
matrix than does a single large calculus The volume of lyophihzed matrix 
obtained from a single calculus is approximately equal to the volume of the 
original calculus (fig 1) 

Micioscopic studies The matnces have been lecovered intact from 117 calculi 
by fixing the specimens in formalin immediately after opeiative removal from 
the uiinaiy tiact Calcigeious calculi weie than decalcified in ethylenediamine- 
tetiaacetate containing 10 per cent formalin Uric acid and cystine calculi were 
decrystalhzed in veronal bulfei of pH 8 6 t! containing 10 per cent formalin In 


s Bo\ce,W H und Swanson, M Biocolloids of urine in health and in calculous disease 
II Electrophoretic and biochemical studies of a mucoprotein insoluble in molar sodium 
chloride J Clin Invest , 34 1581-1589, 1955 

9 Bo\ce IV H and Sulkin, N M The mucopolvsacchande mucoprotein matrix of 
unnar\ calculi, biochemical analvsis and histochemical studies Proc South Soc Clin 
Research, Jan IS, 1950 (in press) 

10 Bo\ce, W H and Sulkin, N M Biocolloids of unne in health and in calculous 
disease III The mucoprotein matrix of tinnan calculi J Clin Invest (in press) 

11 Sulkin, N M and Bojce, W H Histochemical studx of mucopoljsaccharides of 
unnan tract in calculous disease Anat Rcc , 124 445-444, 1956 

i* Miller G L and Golder, R H Buffers of pH 2 to 12 for use in electrophoresis 
Arch Biochem 29 420-424, 1950 
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Fra 1 Staghorn calculus and amount of matrix recovered from it Calculus (4) was 
desiccated in vacuo to constant weight of 2o 23 gm , decrystnlhsed in EDTA and matrix 
recovered bj ultrafiltration Ljophilized matrix (B) weighed 0 6621 gm (ash free) and 
formed 2 23 per cent bj weight of calculus In volume it closely approximated that of 
original calculus 



Fig 2 Intact matrix of bisected caloulus Calcium oxalate and calcium phosphate cal 
•cuius fixed in formalin and decrystallixcd m EDTA Matrix forms a perfect cast of original 
calculus (Photographed undor water ) 

-ever} instance the matnx formed a perfect cast of the calculus (fig 2) Hie 
matrices from cystine calculi could be partially dispersed by agitation but 
many calcigerous and unc acid calculi had such cohesn o matnees that no c\ i 
denco of decry staUizatj on was apparent until the ontirc stone” floated to the 
surface of the solution 

Concentric laminations were clcarJv visible in the cross-sections of matnees 
from completely decry stalhzed calculi Microscopic sections re\ealed the matrix 
to be composed of fibrils and an amorphous interfibnilar matcnal (fig I) Tho 
fibnls exhibited parallel oncntation of their long axes, and were arranged in 
broad bands or circular whorls of varying sire The central “core* of c\cn 
calculus was composed of one or more dense, circular whorls of parallel fibers 
and the accompanying nmorphous matcnal (fig 4) In no instance was there a 
“rndus” of cellular elements or other foreign mntenal 
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Fig 3 Microscopic appearance of matn\ from decrj stalhzed calculi 

4, calcium phosphate calculus, PAS studj with Weigert’s counter-stain, magnification 
X100 Dense la\er of surface material “a”, parallel fibrils “b”, amorphous mterfibnllar 
matenal, and several smnll whorls of matrix “c” are chnractenstics common to matrices 
from all calculi 

B pure uric acid calculus, PAS stud\, magnification X150 Concentric laminations, 
fibrils, and amorphous interfibnilar material are evident 

C, center of mixed calcium oxalate and phosphate calculus illustrated in fig 2, PAS- 
stain, magnification X150 Multiple matrix whorls are common near center of calcigerous 
calculi 

D, center of pure calcium phosphnte calculus, toluidine blue stain, magnification X490 
Decalcified matrix is largeh orthrochromatic but areas of metachromasia are present in all 
calcigerous calculi 

Relationship of crystalline components to matnx Microscopic sections of par¬ 
tially decalcified calculi revealed the crystals to be closely aligned with the 
maigins of the fibrils and embedded m the amorphous inteifibrillar material 
(fig 5) 

Si\ patients who had formed calcium phosphate calculi befoie being placed 
on a regimen of low calcium intake” were subsequently found to have formed 
roentgenolucent concretions within the renal pelves (figs 6 and 7) The 24-hour 

n Gnne\,F K andBoice, W H Diagnostic and therapeutic problems incident to 
the surgical treatment of “malignant” renal calculous disease J Inter Coll Surg , 26r 
310-326, 1056 
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Fia 4 Central core of pure calcium phosphate calculus which contained a single whorl 
of matrix A toluidino blue stain magnification XfiiO B toluidino blue stain magnifica 
tion X13S2 


unnory calcium excretion of each patient u as less than 30 mg on three or more 
determinations, hence these concretions it ere considered to represent uncrystal 
Iued matrix Upon operative removal, the gross appearance of these concretions 
was consistent with that of “urosteabths” but they contained no lipids Tho 
inorganic ash content varied between 28 and 40 per cent (dry weight), largely 
calcium and phosphato—with lesser quantities of sulfate and traces of other 
elements Chemical analyses and histochemical studies indicated that tho 
organic components were closely related, if not identical, to matrix recovered 
from decalcified calculi Concentric laminations aero clearly evident in these 
uncalcified matrices (fig 8) 

CHEMICAL COMPOSITION OF CALCULOUS MATRIX 

Elemental composition The elemental analysis of matrix from calcigerous 
calculi has becu strikingly constant, regardless of the crystalline composition 
of the stone While no significant differences have been detected beta eon tho 
amorphous interfibnilar material and the fibrous components of the matrix 
aide variations in carbohydrate and ammo ncid content may occur aithm the 
bounds of this elemoutal framework (tablo 2) 

Carbohydrate content Both hexose and hexosamme are prominent constituents 
of calculous matrix, accounting for approximately one third of the a eight of 
the total No hexuromc acids or 1 siahc acid ’ has been demonstrated in matrix 
from calcigerous calculi The principal carbohydrates arc galactose and Iv aeety) 
hexosamme (glucosamine?) ahich occur m approximate!! equimolar concentra 
tion 

Protein content Protein composes approximately tao-thirds of tho matnx 
from decalciGed calculi The principal amino acids arc threomno and leucine, 
serine, glycine, tyrosine, arginine and lysine are present m lesser concentrations 
There arc other constituents which have not been identified but the amino and 
"spectrum” of calculous matrix is clearly not consistent with that of collagen 
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Fig 5 Microscopic appearance of partiaih decnstnlhzed calculi Von Kossa stain for 
inorganic cnstals (black) and PAS counter-stain for matrix (red) 

1, calcium oxalate and phosphate calculus, magnification X142 Even nith much resid¬ 
ual inorganic cnstals alignment of cnstals on matrix fibrils is clearh illustrated 

B, calcium phosphate calculus, magnification X570 

C, calcium oxalate calculus with less than 5 per cent phosphate, magnification X1352 
Note small residual cnstals along margin of fibrils 

D, calcium phosphate calculus, magnification X1352 Crjstals are present m large 
groups and smaller units “a” The\ are aligned with fibrils and embeded in amorphous 
interfibnilar matenal 

HISTOCHEJtICAL CHARACTERISTICS OF CALCULOUS MATRIX 

Periodic acid Schiff leucojuclisin i caction Both the fibrillar and the amor¬ 
phous forms of the matrix gave a positive reaction to this test This finding is 
considered to demonstrate the presence of a mucoprotein, since glycogen was 
eliminated by treatment with diastase prior to the PAS treatment, and the 
presence of partially oxidized lipids vas excluded by negative Sudan black 
studies of comparable material 

Aqueous toluidine blue The greatei portion of decalcified matrix gives a diffuse 
blue reaction (orthochromasia) with this test, but areas of distmet purplish-red 
metachromasia were observed m all matrices studied by serial section The 
u/icnlcified matrix gaxe a brilliant generalized metachiomasia with this test 
(fig S) 
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Fig 0 Uncalcified matrix (organic concretion) Roentgenolucent maas filling iowost 
caljce* and oxtonding into pelvis formed after removal or a calcium phosphate calculus 
b\ pj clolithotomy Urinary calcium excrotion w as ices than 80 mg /24 hr on a low calcium 
low vitamin D high phytato regimen There wm no infection of unnarj tmet 

Specimen (insert) had appearance of uroetealith’ but contained no lipid Organic 
components were mucoprotem mucopolysaccharide of same composition os matrix from 
decalcified calculi Inorgnnio ash (calcium phosphate) accounted for 40 per cent b\ weight 
of specimen but no crystals were dotocted on microscopic examination 

The presence of a mucopolysaccharide containing ester sulfate is suggested 
by the metnchromasia, by a sulfate content of 9 to 14 per cent of the carbo¬ 
lic drate components, and by the retention of a net negative charge at pH 3J2 

POSSIBLE SOURCES OF CALCULOUS MATRIX 

The organic matrix of decalcified calculi is quite constant in composition 
Present knowledge would indicate that it is composed of both a mucoprotoin 
(PAS positive) and a sulfated mucopolysaccharide (motachromatic) which are 
united by such strong chemical bonds that they are difficult to separate without 
being degraded to the component monosaccharides and ammo acids Tbo 
presence of galactose and hexosamine in equimolar concentrations sufficient to 
account for practically all of the carbohydrate content, together with the ab 
senco of hexuromc acid and "smiic acid”, limits the possible precursors of stone 
matrix to a relatnoly narrow field 

Mucoprotcin* and mucopolysaccharide* of urine Tho constant composition of 
matrix assumes an etiologic significance when one considers the number of 
mucopolysaccharides and mucoproteins present m unne 
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Fig 7 Calciur* phosphate calculus with large cover of uncalcified matrix Twentj-four 
hour unnar} calcium excretion v as IS to 35 mg at time of stud} Concentnc laminations of 
the organic cover and calcified center “a” are illustrated in the sectioned specimen (insert) 

Determination of the nondiffusible (bound) hexosamme content of unne has 
indicated a marked increase m the amount of mucopolysaccharide, mucopro- 
tem, or both found m the unne of patients with renal calculous disease, diabetes 
melhtus, thyrotoxicosis, multiple myeloma, and advanced atherosclerosis u 
Some of these bound ammo sugars probably arnve in the unne by glomerular 
filtration, since a correlation has been established between the amount of pro¬ 
tein-bound hexose and hexosamme found in the plasma and that found in the 
unne of patients with some of the above diseases 16 

Anderson, Lockery and Malaglan 16 have isolated three mucoprotem compo¬ 
nents from normal unne, one of which is the virus inhibitory mucoprotem of 
Tamm and Horsfall 17 Neutral mucopolysacchandes analogous to the specific 
substances found in blood groups A, B, and 0 have been recovered from normal 
urine 18 Serum glycoproteins (MP-2) are present in normal unne in relatively 

H King, J S and Wnraock, N H Some clinical conditions affecting the unnar} ex¬ 
cretion of non-dial} zable hexosamme Proc Soc Exper Biol &. Med (in press) 

16 Hamerman, D , Reife, A and Bartz, K W Levels of hexosamme and hexose in 
plasma and unne in patients with certain diseases or injuries J Lab & Clin Med (in 
press) 

15 Anderson, A J , Lockerv, E and Maclagan, N F Some biological properties of 
the unnar} mucoproteins Proc Biochem Soc , Biochem J (Lond ), 60 41, 1955 

17 Tamm, I and Porter, Ivieth R Direct visualization of a mucoprotem component of 
unne J Biol Chem , 212 135-140, 1955 

15 Hamerman, D , Reife, A , Bartz, K W and Hatch, F T The nature of high 
molecular weight carbohi drate-protem constituents in normal human unne Report No 
154, Medical Nutntion Lab , Fitzsimons Armi Hospital, U S Armi, Denver 8, Colorado, 
Feb 24, 1955 
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Fia 8 Microscopic appearance of calculus illustrated in fig 7 
A untreated cover of organic material PAS stud} magnification X570 Amorphous 
interfibnilar material is present in relatively greater amounts than in decalcified matrices 
B ( section of entire specimen after decaloifiontion m EDTA Toluidine blue stnin magm 
fic&tion X100 Surface of spociman a . junction of organic cover and previous!) calcined 
centor b and decalcified matrix 1 c’ are illustrated Uncalcifiod matrix between 1 a’ 
and b was highl> metaohrorantio decalcified area c ' was orthoohromatic with areas of 
motnchromasia Concontnc laminations of uncalcified matnx arc cloarl) evidont 

large concentration 1 Serum orosomucoid (MP-1) has been demonstrated m the 
unne of patients with the nephrotic syndrome 1# Gonadotropic hormones are 
mucoprotems present in the unne in variable concentration 20 Acidic mucopol} 
saccharides vlnch oxhibit metachromasia and contain hovuronic acid lia\e been 
rcco\ered from human leukocytes and from unne 21 Both chondroitin sulfate 23 
and heparin 21 may be present in unno, but neither has been clearly identified 
Many pathogenic bacteria produce mucopolysaccharides vhich arc lughi} 
metnchromntic with aqueous toluidine blue 24 These mucopolysaccharides ha\o 
not been recovered from unne, but are undoubtedly present in the unne of 
patients with pyelonephntis duo to Bacillus coll Proteus vulgans, Staph} lococ 
cus aureus, and other pol} saccharide producing bactena These (bactcnal) 
mucopol} sacchandes are not considered libel} sources of calculous matrix sinco 
tho elemental composition and carboh}drate content of all knovn bactcnal 
polysacchandcs arc so markedl} different from those of calculous matnx 
Mucopolysaccharides of bone matrix The frequent coexistence of bone disease 
and urinary calculi is probabl} duo to dissolution of bone matnx m addition to 

*• Popenoo, E A Churactcnxatlon of n gh coprotein in the unno of pnttents with 
protoinuna J Biol Chcm 217 G1-G0 1055 

9 Gunn 6 Baohman D and Wilson D Tho gonadotropic honnono of unno of 
pregnane) XI Chemical studies of preparations liaving high biological actlvit) J Bio] 
Chora 133 407-470 1040 

* l Kcrb\ G P Tho occurrence of acid mucopolvaocchandca in human louhoc\tca and 
unno J Clin Indent 34 1738-1743 1955 

a Kerb) G P Tho excretion of glucuronic acid and of acid mu co poll's a cclin rides in 
normal human unno J Clin Invest 33 1168-1174 1954 

u Astrop P On the determination of heparin in blood plasma and unne Acta phar 
macol ct toxicol 3 105-174 1947 

11 Kent P W and Wh it cl iousc M W BiochcmiRtr) of the Aminosugnra New \orh 
Academic Press Inc p 133 10o5 
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Table 2 Elemental composition of typical mucoids 



Nitrogen 

Sulfur 

Carbon 

Hydrogen 

Oxygen 

Tendomucoid* 

11 75 

2 33 ' 

48 76 

6 53 

30 60 

Osseomucoid* 

12 22 

2 32 

47 43 

6 63 

31 40 

Uromucoidf 

12 2 

1 80 

48 9 

6 9 

30 2§ 

Calculous matrix^ 

10 43 

0 85 

57 55 

7 21 

24 0§ 


* Hawk, P B , Oser, B L and Summerson, W H, Practical Physiological Chemistry, 
12th ed , New York, Blakiston Co , 1951, p 17S 

t Boyce, W H and Swanson, M , J Clin Invest, S4 1581,1955 
t Boyce, W H and Sulkin, N M , J Clin Invest , (In press) 

§ Calculated 



phate calculi 

4, aqueous toluidine blue stain, magnification X150 Deep purplish red metnchromasia 
of e\tracellular mucopolysaccharide is collected beneath epithelium at “a” and between 
muscle bundles at “b” 

B, same ns A, magnification X340 

C, same as A, magnification X570 

D, section from same block as C, PAS study with Weigert’s counter-stain, magnification 
X1352 Cytoplasmic granules of mucoprotein “c” give a brilliantly positive PAS test but 
do not stain with toluidine blue Cell nuclei “d” are stained by IVeigert’s hematoxylin 
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Fio 10 H is toe he mi cal Btudioa of renal pelvia from pationt with recurrent calcium phos 
phate calculi 

A. periodic acid SohilT louoofuchsra study with Wejgert a counter-stain magnification 
X150 Cy toplasmio granules of PAS positive mucoprotein a' are clearly visible 
B samo ns A magnification X570 

C, PAS study of section comparable to A without countorstain magnification X1352 
Cytoplasmic granules a surround unstained nucloi b 

D. PAS study of renal papilla from same patient, magnification X160 There is increase 
in PAS positixo material about baaoment membranes ana within stroma os compared with 
similar Btudioa of normal kidnoy Thia is not specific for calculous disease and has been 
observed in py elonephritig and in many nomnfectious diseases of kidnoy 

the mobilization of inorganic ions 24 28 A mucopolysaccharide closely related 
in chemical composition to that of calculous matrix was first recovered from 
bovine corneas by Karl Meyer and his associates 27 This was designated ‘kemto- 
sulfate”, and Meyer has recently reported the recovery of this matonal from 
the matrix of growing bone 28 

Mucopolysacduindcs of connective tissue Two sulfated mucopolysaccharides 

Howard J E Clinical and laboratory research concerning mechanisms of formation 
and control of calculous disoaso by tho kidney J Urol 72 090-100S, 1054 

51 Engel M B and Catchpole, H R Excretion of unnan mucoprotein following 
parathyroid extract in rats Proc Boc Exper Biol A. Mod 84 338-33S 1053 

17 Meyor X Lrnkor A Davidson F A and Weissman B The mucopohsacclia 
rides of liovino cornoa J Biol Chom 205 011-GI6 1953 
n Mover K Personal communication 
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Fig 11 Histochenucal studies of renal pelves from patients with congenital hydro¬ 
nephrosis and pyelonephritis 

A, patient aged 28 years with small phosphatic calculus in renal pelvis PAS study with 
Weigert’s counter stain, magnification X570 PAS positive cytoplnsmic granules “a” are 
not abundant but are present 

B, section similar to A, PAS study only, magnification X1352 Cytoplasmic granules are 
dispersed in cytoplasm “a” and grouped about vacuoles “b” which may represent unstained 
nuclei “c” 

C, patient aged 34 years with no urinary calculi PAS study uith Weigert’s counter stain, 
magnification X570 No PAS positive cytoplasmic granules are present All staining is due 
to Weigert’s treatment which is essential for illustration since PAS alone produces insuffi¬ 
cient staining for photographic reproduction (Compare with fig 10-C ) 

D, same as C, magnification X1352 

which are metachromatic and contain no uromc acids have been recovered from 
human connective tissues by Consden and Bird 29 One of these may be kerato- 
sulfate and the other is closely related but contains mannose 

A striking metachromasia of the connective tissues of the urinary tract has 
been found in studies of surgical and autopsy specimens from patients with 

25 Consden, R and Bird, R The carbohydrate of connective tissues Nature, 173 
996-997, 1954 
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Fio 12 Hi 8 tochemicnl studies of bloddor epithelium 


A Exatrophv of bladder PAS stud} with Wcigert's counter-stain magnification X100 
Abundance of PAS positive cytoplasmic granules a is evident 

B same as A magnification X670 

C patient aged 54 3 cars with c}atitis glandularis and no calculus formation PAS stud} 
without countcrstaln magnification X570 Dark red ojtoplnamic granules of PAS positive 
mucoprotein are clearl} evidont 

D same ns C magnification X1352 Colls filled with PAS positive matonal appear to be 
on verge of rupture into lumon of crypt Small cysts (not illustrated) were filled with amor 
phous PAS positivo matcnal and odnbited an atrophic or olisont epitholml lining 


renal calculi 11 No comparable changes ha\ e been noted in similar specimens 
from normal subjects or from patients with a \anctv of other unnnrj diseases 
The metachromasia with toluidmo blue is apparent in the connects e tissues 
of the ronal papillae, and within the walls of the renal pehes and ureters Col 
lections of extracellular material which gne an intense metachromasia with 
aqueous toluidmo blue arc common]} present in the basement membrane of the 
urinary epithelium (fig 9) This matcnal does not gne a positne reaction with 
the penodic acid SchifT leucofuchsin technique 
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Mucoproietns of urinary epithelium Quantitatively the largest mucoprotem 
component of normal mine is the virus inhibitory mucoprotem of Tamm and 
Horsfall, which formed the fraction II or “uromucoid” of pievious studies 6 
This material is much increased in the urine of patients with calculous disease 
It is insoluble m concentrated urine and gives a positive PAS reaction, but is 
not metachromatic with toluidine blue Although it shows httle tendency to 
bind calcium m the native state, it can be converted into an active chelating 
agent for calcium by mild alkaline hydrolysis 6 It has a molecular weight of 
seven million and an axial ratio of 1 250, so that the molecules form enormously 
elongated nodose structures 17 Solutions of this material tend to form gels under 
certain laboratory conditions 8 

A consistent correlation has been established between the preoperative con¬ 
centration of T&H mucoprotem m the urine and the presence of PAS positive 
cytoplasmic granules in the transitional epithelium removed from the urinary 
tract at operation These cytoplasmic epithelial grannies have been consistently 
present in patients with renal calculi (fig 10) The granules have not been 
confined to the epithelium immediately adjacent to the calculus, but have been 
present to a variable degree in the ureteral and vesical epithelium Further¬ 
more, they have been absent from the epithehum of several patients with long¬ 
standing obstructive hydronephrosis and chronic pyelonephritis who did not 
form calculi (fig 11) On the other hand, these PAS positive cytoplasmic gran¬ 
ules have been present in some patients, including those with cystitis glandu¬ 
laris and exstrophy of the bladder, who formed no calculi (fig 12) It has been 
previously suggested that T&H mucoprotem is a secretory product of the 
transitional epithehum, 8 17 and the present studies are in accord with this 
assumption 

In spite of the obvious implications, there is no conclusive evidence that 
T&H mucoprotem forms any significant part of calculous matrix T&H muco- 
protem contains “sialic acid,” mannose, and fucose, none of which have been 
demonstrable in calculous matrix The T&H niucoprotem recovered from the 
urrne of patients with calculous disease is not structurally different from that 
in the urine of normal subjects 8 Although alkaline or acid hydrolysis alteis the 
carbohydrate content of this material, both hexosamme and “sialic acid” are 
among the more labile components At present the increase of T&H niucopro¬ 
tem m the urine of patients with calculous disease must be considered a second¬ 
ary phenomenon resulting from mechanical or bacterial stimulation of the 
tiansitional epithehum, rather than a primary factoi m the foimation of cal¬ 
culous matnx 


SUMMARY 

The initial and essential phase m calculous formation is believed to be a 
condensation of specific organic molecules within the collecting system of the 
urinary tract Present knowledge indicates that these molecules are both muco¬ 
polysaccharide and mucoprotem united by strong chemical bonds The initial 
coagulum of uncalcified matnx may vary in size from a few molecules which 
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form a “micelle” to a mass large enough t-o fill a renal calyx. or pelvis The tend 
ency of this framework to form spherules maj result m “multmuclented” calculi 
and asymmetrical stones Tho subsequent growth of a formed calculus is 
dependent upon the deposition of additional matrix, either as broad layers 
o\ cr the entire stone or as localized surface deposits producing asymmetric 
enlargement and moulding Tho formation of separate coagula accounts for 
the production of secondary calculi without additional increase in the size of 
calculi already present in the same renal pelvis 

Deposition of inorganic crystals is a secondary phenomenon which usually 
occurs quite rapidly, but it may require necks to reach a maximum density m 
large calculi Tho deposition of crystals is governed by those principles of physi 
cal chemistry v\ Inch control the formation of crystals from complex solutions 
I 'allure of tho matrix to undergo calcification resultB in mdiolucent bodies 
sometimes erroneously regarded os "urostenliths ’ This fndure may be due to 
alterations either m the ion binding properties of the matrix or in the composi 
tion of tho unne The free diffusion of solutes into the matrix mass may be an 
influential factor in crystal deposition 

The origin of calculous matrix remains unknown The demonstration of 
keratosulfate m bone matrix and in the cornea, and the presence of a closely 
sirmlar or identical mucopoly saccharide in connective tissue and in calculous 
matrix suggest that keratosulfate may be the essential substrate for calcification 
If such proves to be the case, then the mucopolysaccharide (metachromatic) 
component of calculi may be deny ed from bono matrix and connectn e tissues 
fnr distant from the unnary tract, or may be dcnved from the connective 
tissues of the urinary tract itself under the mfluenco of local diseases Tho origin 
of tho mucoprotem (PAS positive) component of calculous matrix is ey on more 
obscure It may be dcnved from the transitional epithebum, but, if so, it. is 
markedly different from the normal secretory product of these cells 

The following conclusions seem to be justified by the cumulative data now 
in hand 1) The number, size, shape, color, and concentric laminations of calculi 
are determined solely by the organic matrix 2) Concretions composed of this 
organic mntnx and a minimum of inorganic salts may occur without crystal 
formation but no crystalline concretion can develop in the absence of the 
organic mntnx 
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MAGNESIUM DIBASIC PHOSPHATE IDENTIFIED AS A CRYS¬ 
TALLINE COMPONENT OF A URINARY CALCULUS 

JONATHAN PARSONS 

From the Edsel B Ford Institute for Medical Research, Henry Ford Hospital, Detroit 2, Mich 

Magnesium ammonium phosphate hexahydrate (MgNH 4 P0 4 6H 2 0) is found 
as a constituent of urinary calculi 1 bemg commonly associated with alkaline 
infected urine This crystalline material often occurs mixed with one of several 





Fig 1 X-raj diffraction powder patterns 1, Magnesium dibasic phosphate tnhydrate 
standard, 2, calculus, 3, hj droxj 1 apatite standard 

complex calcium phosphate compounds commonly called by the general name 
apatite It is the purpose of this paper to report the identification of a new mag¬ 
nesium phosphate calculus constituent 

During the routine analysis of urinary calcuh by x-ray diffraction carried on in 
the Phjsics Department of this Institute A crystalline component previously 
unreported has been found The compound occurring as a major constituent has 
been identified as the tnhydrate of magnesium dibasic phosphate (MgHP0 4 
3H 2 0) This kidney stone n as composed of a combination of the above compound 
and hydroxyl apatite 

When this pattern v.as first studied a tentative analysis was made from one of 

Accepted for publication April 30,1956 

1 Prien, E L and Frondel, C J Urol , 67 970,1947 
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Table 1 Comparison of x ray diffraction poxcdcr pattern tnterplanar rpactngs 


Cilculoj 

SUndird il|HPO* 3HiO 

| Standard Apatite 

i 

i/h\ 

d 

l/h I 

i i 

I/h 





S 23 

0 24 

6 89 

0 27 

5 95 

0 49 



5 33 

0 20 

5 35 

0 36 

5 31 1 

0 10 

4 73 

0 36 

4 73 

0 49 



4 56 

0 13 

4 49 

0 20 

4 50 

0 02 

4 15 

0 20 

4 14 

0 27 ! 

4 os 

0 M 





3 SS 

0 18 

S 68 

0 09 

3 6 S 

0 20 

3 68 

0 04 

3 45 

0 67 

3 47 

1 00 1 

3 46 

0 60 

3 13 

0 02 

3 20 

0 13 i 

3 IS 

0 12 

S 05 

0 6 S 

3 07 

0 67 

3 09 

0 32 

2 81 

1 00 

2 81 

0 36 

2 81 

1 00 

2 73 

0 49 

2 73 

0 36 

2 74 

0 70 





2 65 

0 40 

2 59 

0 49 

2 69 

0 36 



2 61 

0 02 

2 53 

0 00 

2 64 

0 02 

2 40 

0 13 

2 38 

0 20 



2 29 

0 09 



2 27 

0 40 

2 20 

0 13 

2 21 

0 20 





2 14 

0 09 

2 15 

0 OS 

2 OS 

0 13 

2 09 

0 13 

2 07 

0 os 

2 03 

0 13 1 

2 01 

0 13 







2 00 

0 00 

1 07 

0 04 

1 08 

0 13 



1 04 

0 20 

1 93 

0 27 

1 05 

0 44 

1 69 

0 09 

1 80 

0 09 

1 so 

0 18 





1 84 

0 50 





1 S2 

0 12 

1 79 

0 09 

1 80 

0 09 

1 78 

0 OS 

1 76 

0 IS 

1 76 

0 13 

1 76 

0 12 

1 73 

0 13 

1 72 

0 04 

1 72 

0 32 

1 6 S 

0 13 

1 68 

0 00 

I 65 

0 12 

1 60 

0 20 

1 60 

0 13 

1 G1 

0 04 

1 60 

0 04 

1 57 

0 09 

1 68 

0 02 

1 60 

0 00 

1 49 

0 04 

1 51 

0 12 



1 47 

0 04 

1 48 

0 12 

1 44 

0 09 

1 45 

0 04 

1 46 

0 24 





1 44 

0 12 

1 41 

0 09 

1 42 

0 13 



1 38 

0 04 

1 39 

0 13 

1 35 

0 02 


* Values in Angstrom units 

j Itelativo intensities b} calibration strip comparison 


the ASTM powder data cards 5 A new standard pattern was then run from chcmi 
call} pure magnesium dibasic phosphate obtained from a laboratory supply 
houBC The latter pattern was compared with the calculus pattern and close 

* \ ray diffraction data cards Published b\ The American Socioti for Testing Ma 
tcnals (1946-1955) 1910 Race Street Philadelphia 3 Pa 
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agreement noted In Figure 1 the calculus pattern is shown between the magne¬ 
sium dibasic phosphate standard pattern (above) and hydroxyl apatite (below) 
The strong apatite hue can be seen superimposed upon a pattern closely match¬ 
ing that of the magnesium dibasic phosphate standard Table 1 shows the mter- 
planai spacmg data as compared with the same data from the standard com¬ 
pounds An emission spectrographic analysis* made from this same calculus 
powder confirmed that magnesium, phosphorus, and calcium weie the elements 
present in major proportions 

The following \-ray diffraction piocedures were used The specimens were 
powdered to about 200-mesh size and mounted m thin walled plastic tubes These 
tubes have a wall thickness of 0 01 mm and an inside diameter of 0 2 mm The 
mounted samples were exposed for 3 hours in Norelco (North American Philips 
Co , Inc ) 114 59 mm diameter, Debye Scheirer cameras Eastman no-screen 
x-ray film was used Nickel-filtered copper radiation produced at 35 KIT* and 
20 ma current was employed 

* This analysis was made through the courtesy of the Research Laboratories Division, 
General Motors Corporation 
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LARGE BENIGN RENAL TUMORS A REVIEW OF THE 
LITERATURE AND REPORT OF A CASE IN 
CHILDHOOD 

DALE G FOSTER 

From Sakbayeme Hospital ( Imcncan Presbyterian Mission), French Cameroon JTcjI Africa 

Malignant tumors of the kidnej are quite common, compnsmg about two 
per cent of all tumors ui adults and about twent> per cent of those m children 
(Harvoy) Benign renal tumors, however, are so rare that many standard pa 
thology textbooks as veil as articles on renal tumors in the literature fail to 
ev en mention them Benign tumors of the kidnej which have been reported m 
the literature from time to time are the adenoma, angioma, fibroma, lipoma, 
myoma and a mixed group made up of various elements of the other types 
These benign tumors, m genera], fall into two mam groups 1) small, fre 
quently multiple tumors, v arying in size from microscopic to one or tv o centi 
meters m diameter, found boneath the kidney capsule or m the superficial 
cortex They produce no clinical bj mptoms and are encountered most commonlj 
as purelj accidental findings at autopsy 2) Large solitary growths, discov ered 
during life, cause symptoms and usually require surgerj This paper will be 
devoted primarily to a consideration of this second group of large benign tumors 
A review of the literature reveals a total m all age groups of 135 cases of 
benign tumor of the kidney large enough to be of clinical significance Among 
these cases there were 57 adenomas, 7 angiomas 17 fibromas, 24 lipomas, 22 
myomas and 8 cases of mixed tumor Among the causes of childhood mortabtj 
m 1942 in the United States cancer and allied diseases stood third in the 3 to 
10 years of age group (Dargeon) Next to the bones the kidnej is tho site most 
frequently affected bj cancer in children In marked contrast to this is the 
extreme rantj of benign kidnoy tumors in children, there being onh 14 cases 
ever reported (table 1) Because of the rarity of large benign renal tumors, 
especially in childhood, the author felt that, it would be of interest to report 
the following case of a 43 pound fibroma occurring m an 8 } ear-old boy 

Case Report 

A M , an S-year-old African boy, entered Central Hospital (Amoncan Pres 
bytennn Mission of French Cameroun) on Ootober 11, 1954 with tho chief 
complaint of ‘a large nbdomen ” His parents stated that thej bad first noted 
a mass in the boj’s abdomen at tho age of 18 months and that, since that time, 
tho mass had been slowl3 enlarging until tho abdomon had reached its present 
enormous size In Ins earber childhood the patient had led a normal existence 
and seemed to suffer no apparent adverse eiTects from tho presence of the tumor 
However during the past three or four 3cars, as the tumor began to assume its 
huge size, he had become progressiv el3 less activ e, tired easilv, began to lose 
his appetite and complained of occasional abdominal discomfort and pain 
Accepted for publication Fcbniarv 13 1650 

231 



232 


DALE G FOSTER 


Table 1 Large bemgn renal tumors occurring in childhood* 


Tj pe of Tumor 

Age 

| Sex. 

Sice of Tumor 

Description 

Duration of 
Tumor 

Author 

1 Adenoma 

11 mos 

1 F 

palpable 

tumor 

adenoma 

not stated 

Czernj 

(1882) 

2 Adenoma 

2 yrs 

— 

palpable 

tumor 

operated 

not stated 

Schonbron 

(18S-) 

3 Adenoma 

16 mos 

— 

65\5\5 

cm 

size of lemon 

not stated 

Kynock 

(1898) 

4 Adenoma 

3 yrs 

F 

palpable 

tumor 

not given 

not stated 

Morns (1901) 

5 Adenoma 

12 mos 

F 

large 

cjstadenom- 

atous 

kidney 

not stated 

de la Pefia 
(1948) 

6 Adenoma 

4 mos 

F 

not stated 

cj stadenoma 

not stated 

Barnngton- 

Ward 

(1950) 

7 Angioma 

4 days 

M 

palpable 
tumor in 
left flank 

hemangioma 

autopsj 

finding 

not stated 

Szecsey & 

Flesch 
(1933) 

8 Angioma 

18 mos 

F 

6 X size nor¬ 
mal infant 
kidnej 

lymphan¬ 

gioma 

not stated 

Brown (1950) 

9 Fibroma 

11 jrs 


not stated 

from capsule 
loner pole 
kidney 

6 years 

Wahl (1885) 

10 Fibroma 

2 yrs 


4 lbs 

extensive 

cystic 

changes 

since a fen 
months 
after birth 

Park (1886) 

11 Myoma 

1 >r 

_ 1 

half tumor 
was 15 x 
9\48 cm 

bilateral 
rhabdo- 
m> omata 

not stated 

Constance 

(1947) 

12 Mjoma 

newborn 

M 

7x5x5 

cm 

not given 

present at 
birth 

Zuckerman 

(1947) 

13 Mixed 

IS mos 

M 

4 5 kg 

polycjstic 

adeno- 

myxomn 

1 year or 
more 

Soderlund & 
Wahlgren 
(1932) 

14 Mixed 

2 5 yrs 


not stated 

polycystic 

tumor 

years or 

more 

Bailey (1037) 


* In 2 cases occurring in adults (Rush and Rush, Ochsner) the tumor was definitely 
known to be present from childhood, but since these are not strictly speaking “cases oc¬ 
curring in childhood” thej are not included in this tabulation 


During the past year lie had been pietty much confined to bed and was able 
to get about only noth assistance His state of geneial health had been going 
slowly downhill and he was becoming progressively weaker He did not com¬ 
plain of any urinary symptoms The patient was from a tribe in the neighboi- 
mg country of Gaboon and, because of the language barrier, it was difficult or 
impossible to elicit any further history 

Examination levealed a Negro of stated age who was weak, somewhat listless 
and slightly dj'spneic at rest He preferred to he on his right side The general 
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Fig 1 Eight year-old patient with abdomen enormously diatendod by 43 pound lntra 
renal fibroma Patient and tumor together weighed &4 pounds 

examination w as essentially within normal limits except for a mild tachycardia 
The point of main interest was the abdomen which was enormously distended 
(fig 1) The outlino was smooth and no tendomess it as present Neither a fluid 
wav e nor shifting dullness could bo elicited An enlarged In er w as palpable in 
the nght upper quadrant but the remainder of the abdomen was filled with a 
huge, rather firm, non tender smooth bibbs which could be easily palpated by 
rectal examination 

Laboratory studies The hemoglobin was 10 0 gm , the white blood count 
8,800 per cu mm Unno was negative for sugar, albumin and microscopically 
The stool and thick blood smear were negatne for intestinal parasites and 
malaria 

Hospital course The preoperative diagnosis was “large solid, probably lie- 
mgn, abdominal tumor, site of origin undetermined,” although one of the 
examining doctors felt that it nught be a case of ascites under pressure An 
attempted paracentesis howeier was unsuccessful in obtaining fluid Although 
the removal of such a large moss was a formidable undertaking and tho risk 
of surgery was great m the patient’s weakened couditiou, still it was apparent 
that he was going downhill rapidly and that an attempt at operative removal 
offered him hiB only chance of survival Consequently on November 2, 1054 he 
w as taken to surgery 

Operation Open drop ether anesthesia was used The abdomen was prepared 
and draped and a right midrectus incision was made from the xiphoid to the 
pubis which had to be enlarged later with a long transverse P extension of the 
main incision Shortly after tho incision was made the patient began to havo 
respiratory troublo and the heart became weak and irregular All supportive 
efforts were to no avail, the heart gradually getting weaker, blood pressure 
falling and finally tho heart stopping altogether Prolonged efforts at cardiac 
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massage also failed and the patient was pronounced dead about forty-five 
minutes after the operation started We were gieatly puzzled as to what might 
hat e caused this pecuhar cham of events leadmg to his death, which was quite 
diffeient from anything t\ e had ever experienced befoie In retrospect, the only 
plausible explanation is that, with the patient lying in the supme position on 
the operatmg table, the weight of the heavy tumor mass itself was sufficient to 
compress and occlude the inferior vena cava, thus depriving the heart of blood 
The loss of the patient in this way was doubly unfortunate because, as ve found 
out later, it would have been fairly simple technically to remove the tumor 
Autopsy A postmortem examination was made immediately after death The 
entire small bowel had been displaced to the nght side and the transverse colon 
t\ as tightly stretched over the anterior surface of the smooth, well-encapsulated 
tumor which completely filled the peritoneal cavity (fig 2) There were no 
adhesions or attachments to adjacent organs except for the transverse colon 
and mesocolon Several large, thin-walled blood vessels coursed over the surface 
of the tumor The only pomt of attachment of the entire tumor was to the left 
renal pedicle from which apparently the mam blood supply was derived 

Gross description The tumor arose from the lower pole of the left kidney, 
the upper pole perching like a httle cap on top of the main tumor mass (fig 
3 , A) The upper kidneys pole appeared grossly to be normal The tumor was 
smooth, well encapsulated, very firm (almost rubbery) m consistency and of a 
grayish-white color which in some areas had an orange hue The dimensions 
were 16 by 12 by 10 inches and it weighed 43 pounds (The patient, after the 
tumor had been removed, weighed only 51 pounds ) On cut section (fig 3, B) 
the tumor was seen to be solid and homogeneous and of an orangish-white color 
Microscopic descuption The following description was given by Dr B G 
Lamson, assistant professor of pathology, School of Medicine, University of 
California Medical Center, Los Angeles 



Fig 2 Fibroma delivered from abdomen at surgery A, upper extent (at xiphoid), B, 
lover extent (at pubis) of abdominal incision, C, small bowel, D, transverse colon tightly 
stretched o\ er anterior surface of tumor 
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Fia 4 Low power photomicrographs A showing uniformly small and spindle slrnpod 
connective tissue nuclei of tumor B showing slightly dllatod opitholml elements containing 
eosinophilic amorphous raatennl 
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The tumor is primarily a growth of benign appearing connective tissue which 
is nonencapsulated at its junction with renal tissue, merging gradually into that 
organ In the junction zone many compressed and atrophic remnants of renal 
tubules are present along with an occasional cleft lined by epithehum of a 
double kyer pseudo-stratified transitional type 

The connective tissue component of the tumor which constitutes the great 
bulk of the growth is poorly cellular and vanes m pattern Large areas show 
only wavy strands of delicate fibrils interspersed with small capillary blood 
vessels Other areas reveal larger bundles of connective tissue with prominent 
collagen deposition Occasional areas of cross layered fasciculation are seen In 
these regions larger blood vessels with thick hyalin w alls without smooth muscle 
are prominent Mitotic figures or bizarre nuclear elements are not seen Con¬ 
nective tissue nuclei are uniformly small and spmdle-shaped (fig 4, *4) 

Islands of adult type adipose tissue and focal aggregates of epithehal structures 
are very minor constituents of the tumor which do not appear related to the 
marginal zone of atrophied renal structures previously described Epithehal ele¬ 
ments appear usually as small acinar and tubular structures lined bj r a columnar 
to cuboidal la 3 r er of smgle epithehal cells Man 3 structures are shghtty dilated 
and contain eosinophilic amorphous material (fig 4, B) More rarefy flattened 
epithelial cells hne extremefy dilated multiloculated C3 r st-hke structures pre¬ 
senting a cai emous hemangioma-hke appearance Several circumscribed nodules 
of less orderfy arranged epithehal cells show nests and strands of cells with 
uniform lesiculai nuclei and indistinct C 3 i;opIasm within whorls of confining 
connective tissue 

Diagnosis Mixed mesodermal tumor (benign), chiefly fibroma but contaimng 
small components of adipose tissue and epithelial structures 

DISCUSSION* 

Age, sex, location and race Large benign tumors of the kidney may occur at 
am* age The 3 7 oungest patient was a newborn (Zuckerman, Kershner, La 3 *tner 
and Hirschl), 14 cases occurred m childhood (table 1) and the oldest patient was 
81 3 r ears of age (Baile 3 r and Hamson) The average age was 39 1 3 T ears Twice 
as man 3 r cases occurred m females as m males (76 females and 39 males out of 
115 cases in which the age was stated) It is noteworthy that the lipomas are an 
exceptional group in that the ratio was 10 females to 1 male, while m all the 
other groups the ratio more nearfy approached the 2 to 1 ratio There seemed to 
be no definite predilection for the side involved, whether right, or left Although 
in mam 1 - instances the race of the patient was not mentioned, there was a pre¬ 
ponderance of white cases, onfy one case being recorded in the colored race 
(Gordon, Kimmelsteil and Caball) and one Chinese (Char and Pai) 

Size of tumor For com enience of description w e ma 3 r divide renal tumors mto 
three groups pennephnc tumors, those arising from the renal capsule and intra- 
renal tumors Pennephnc tumors sometimes assume colossal proportions, con¬ 
stituting some of the veiy largest growths known to pathologists and surgeons 
The largest of these are the lipomas The largest pennephnc tumor on record 
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Table 2 The largest recorded i nlrarenal benign tumors 


Type of Tumor 

Slu 

Author 

Adenoma 

13x11x5 inches 221ba 

Gordon Taylor 

Angioma 

12 x 6 x 5 cm 

Malashoch <SL Kopp 

Fibroma 

11 x 9 x 9 inches, 13 lbs 

Rush and Rush 

Lipoma 

25 x 16 x 12 cm 2250 gm 

Bort8ch 

Mj oma 

9 kg 

Busse 

AGied 

sue of a child s head 

Sflderiund «fc Wahlgron 


is that of Hirsch and Wells which was explored, found to be an inoperable 
liposnrcoma, and at autopsy weighed GO pounds McConnell’s tumor was the 
largest benign perinephric tumor e\er reported It was a fibrohpoma neighing 
G5 pounds, removed at surgery, but recurring 7 years lator with malignant 
changes Although quite rare in childhood benign pennephno tumors have been 
reported Lauwera cited the case of a 7 year-old child from whom a 0 pound 
lipoma was remov ed and Bork reported the case of a perirenal lipoma operated in 
a 1 year-old girl 

The two largest benign tumors arising from the renal capsule are those cited 
by Demcl, one of which was a fibrohpoma weighing 29 kg (63 8 pounds) and 
the other a lipoma weighing 03 pounds Ro\ erdin reported a fibromyoma of the 
renal capsule weighing 48 pounds, Bruntzel had a 37J£ pound capsular fibroma 
and Tillman reported a capsular fibromyxomn weighing 10 kg (22 pounds) 

The largest of the intrarenal tumors are listed in table 2 There is some ques 
tion, how ex or, about the lnrgest fibroma Hektoen and Riesman stato that “in 
rare cases fibromas attain a very large size, thus Wilks observed one which 
weighed 37)^ pounds ” However in Wilks’ original paper he merely says, 'the 
right kidney was converted into a tumor the sue of a young child’s head” and 
he says nothmg about the weight It is not clear therefore where Hektoen and 
Riesman got tho figure of 37)^ pounds, unless perhaps they were referring to 
Bruntzel's case of a capsular fibroma which weighed 37)^ pounds Consequently, 
because of thiB confusion, we ha\ c given Rush and Rush credit for tho largest 
intrarenal fibroma to dato 

From a consideration of these data it appears that the tumor being reported 
in this paper, which weighed 43 pounds, is not only the largest fibroma of the 
kidnoy but it is also the largest, benign tumor of any kind, arising from the 
ladnoy itself, over to be reported 

Origin and classification Fuchsman and Angnst classified benign renal tumors 
into epithchal and connectnc tissue types The x anous kinds of adenomas 
mako up the epithelial type and the connective tissue tumors are the fibroma, 
my oma, lipoma and a small mixed group The mixed group arc tumors made up 
of x anous combinations of smooth muscle, fibrous tissue, adipose tissue and 
occasionally tubulo-epithehnl elements, such as the fibromy olipomn, adenofi 
bromvxoma, otc The multiplicity of theories purporting to explain the origin and 
nature of the benign renal tumors is an index of tho complexitx of the problem 
There are two mam schools of thought Tho first fniors the idea that these 
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tumors are developmental or congenital m origin and the second that they are 
neoplastic m origin 

Cohan, an ad\ ocate of the developmental theory, listed the pathogenesis as 
follows 1) from the wolffian body, 2) from renal blastema or nephrotome, 3) from 
a faulty segmentation of the nephrotome from the myotome and sclerotome, 4) 
from primordial segments or undifferentiated mesoderm included in the nephro¬ 
genic anlage, and 5) from endothelium Fuchsman states, “The basic Imkage of 
these tumors is best seen m the mixed group The adenomyomas, fibromyo- 
hpomas and the other permutations and combinations of epithehal and stromal 
tissues may properly be considered differentiated forms of Wilms’s tumors The 
diversified character of these neoplasms suggest that they are developmental 
tumors which, though differentiated, have a common embryonal origin 
Some epithehal neoplasms and connective tissue tumors, and particularly the 
mixed forms, probably have a common origin, representing varying differentia¬ 
tion of original nephrogenic mesenchyme ” 

On the other hand advocates of the neoplastic theory, such as Bailey and 
Herbut, believe that benign renal neoplasms may' anse from any of the various 
elements of the kidney', originating from the tissues which they appear to repre¬ 
sent or be denved from, as for example, hpoma from fat cells or their progemtors, 
fibroma from connective tissue cells or their progenitors, etc 

There is an additional theory regarding the origin of the adenomas and lipomas, 
l e , that, in the case of the adenomas, they' are a result of a reparative process 
and arise in association with arteriosclerotic and degenerative changes m the 
kidney, whde m the case of lipomas they' are the result of a degenerative process 
within the kidney' resulting in fatty' replacement 
Smce benign renal tumors, especially' the larger ones, are seldom “pure” but 
rather are composed of two or more types of tissue in various combinations, one 
author (Watson) advocated calling all benign renal tumors “mixed tumors,” 
suggesting that this group of tumors constitute a definite variety which probably 
arise m a manner not unlike mixed tumors m other locations The present writer 
beliei es, howei er, that, although there is a great similarity' among these tumors 
in gross appearances, chmcal manifestations, symptoms, operative problems and 
prognosis, and from a practical standpoint they can be described together as a 
single group, y'et (as Simon pointed out) these tumors fundamentally do not 
appear to ha\ e characteristics m common such as are possessed by' the malignant 
ty'pes of mixed renal tumors but rather resemble the tumors of their predominant 
tissue Their constituent tissues are practically' always closely' related and anse 
from one germinal lay'er only' Considerable confusion would be avoided if we 
contmue to classify' them according to the predominant tissue or tissues rather 
than to group them collectively as mixed tumors 

Symptomatology The syonptoms of the various ty'pes of benign renal tumors, 
with the exception of angioma, are similar When they' are small, there are no 
chmcal manifestations referable to the kidney When they' are large, however, 
they' may' gn e rise to various symptoms, the most constant being the presence 
of a tumor The patient has often been aware of its presence for a long period, m 
one instance for 14 y r ears In more than half the cases gross hematuria is present, 
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although it is infrequent in fibroma and myoma It is usually rather mild but 
often of long duration Occasionally it may be quite soi ere and sudden m onset 
Pain was present m the majority of cases, usually of a dull, aching character in 
the renal area oier tho invohed kidney but occasionally producing seiere 
attacks of colic from the passage of blood clots TJnnary symptoms may be 
noted occasionally, but are not at all common Fever, when it occurs (infre¬ 
quently), is usually tho result of infection of the urinary tract from obstruction or 
gross degeneration of the tumor Renal function is usually reduced on the aide 
involved In addition, very large tumors (such as the ono being reported) may 
produce pressure upon the diaphragm, displacement of the intestines and spleen, 
and, occasionally, pressure upou the pelvic organs 

In the case of hemangioma, there is usually no palpable tumor and intermittent 
mild or profuse hematuria is the only symptom The bleeding is often \ery 
severe and may produce marked anemia or shock The impairment of renal 
function is usually less than with other types of tumor There is a peculiar lack 
of clinical data, especially in the smaller tumors, on which to base a diagnosis of 
hemangioma In several instances the diagnosis of essential hematuna had been 
made, but tho bleeding continued, obviously from only one kidney, and, after 
other causes had been carefully ruled out, nephrectomy was performed and the 
hemangioma found It frequently happens that tho diagnosis cannot be made 
even with the kidney in view because these tumors are located usually in the 
interior of the kidnoy 

X ray diagnosis Bailey found that much useful diagnostic information could 
be obtained from three types of roentgenological studies, i e , the plain film of 
the abdomen, the pyelogram and the barium onema The plain film shows the 
outlino of the large mass In some coses calcification may be demonstrated 
within the tumor, but this feature in itself ib not of great assistance because an 
occasional malignant renal nooplasm (hypernephroma) will also contain areas of 
calcification The plain film is of especial \alue in demonstrating the absence of 
metastatic lesions in bone which are frequently found in malignant renal tumors 
of this sire 

Pyelogram When the tumor is primarily mtrajielvio or encroaches upon tho 
kidney pelvis secondarily, pyelographic data may be typical of renal tumor If 
encroachment upon or compression of the renal pelvis docs not occur, tho py elo- 
gram 11111 bo normal which, according to Kretschmer, occurs most often when 
tho tumor originates in the lower pole of the kidney No deductions can lie 
drawn from the pyelogram itself which arc sufficiently defimto to warrant a 
positive preoporative diagnosis of benign renal neoplasm Thera are, however, 
certain features which may suggest this diagnosis Usually one sees displacement 
of tho renal pelvis either at the top or at the bottom of the mass Its outline is 
distorted m a smooth, regular manner, usually with marked olongntion of ono or 
more calyces A malignant tumor of this sire would almost, certainly lrnio in 
vnded tho renal pelvis so os to produce a grossly irregular filling defect Smnll 
malignant renal tumors sometimes give a smooth filling defect but this has not 
been encountered in malignant tumors of tho siro of these under consideration 
In angiomn tho pyelogram is often normal, although m tho presence of gross 
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bleeding clots may partially fill the pelvis and produce false filling defects In 
some instances a mottled appearance has been noted which was thought to be 
characteristic of angioma 

The barium enema shows the extent and dnection of displacement of the 
colon, thus confirming the size of the mass and demonstrating that it is not con¬ 
nected with the bowel Roentgenographic studies of other areas, especially of 
the chest, are of value m excluding metastases 

Differcntial diagnosis The differential diagnosis of large benign renal tumors 
mclude malignant renal tumors, splenomegaly, retroperitoneal neoplasms, cysts 
of the mesentery, pancreas and ovary, hydionephrosis, ascites and pregnancy 
A laige mass m the flank may result fiom growths, neoplastic or otherwise, of 
several visceia When a patient is seen who has a very large neoplasm in the 
renal fossa, the usual supposition is that such a mass is malignant The discovery 
of a large retropentoneal mass in infancy and childhood leads one immediately 
to a consideration of the two most common lesions m that age group, 1 e , neuro¬ 
blastoma and Wilms’ embryoma of the kidney Occasionally, however, as we 
have already seen, the surgeon is surprised to find instead a laige benign tumor 
One may suspect that a large renal or retroperitoneal mass is not malignant 
when the tumoi or symptoms have been present over a long period of time with 
httle effect on the general health of the patient and, particularly, when no de- 
monstiable evidence of metastases can be found Helpful points of differentiation 
in the pyelogram between benign and malignant lesions have already been given 

The spleen is an organ very fiequently enlarged and in several cases the ex¬ 
clusion of the diagnosis of splenomegaly was difficult In favor of renal neoplasm 
are the normal leukocytic count, the distortion of the renal pelvis, the displace¬ 
ment of the kidney itself and the palpation of a mass, separable from the tumor, 
in the left hypochondnum An enlarged spleen usually has a well-defined notch 
It is often difficult to exclude a 1 etropentoneal neoplasm The only definite point 
of differentiation lies in the deformity of the renal pelvis produced by a benign 
renal tumor, usually showing a marked elongation of a single calyx in the pyelo¬ 
gram Cysts of the mesentery, pancreas and ovary do not displace the kidney or 
cause distortion of the renal pelvis Hydronephrotic kidneys may occasionally 
attain tremendous size In these cases satisfactory cystoscopic investigation with 
pyelography will make the differentiation cleai Ascites and pregnancy should be 
mentioned 

Operation It is important foi the surgeon to keep m mind that not all renal 
tumoi s of surgical import are necessarily malignant Most authors, therefore, 
believe that patients in whom no evidence of metastases can be demonstrated 
should always be subjected to operative exploration, especially in view of the 
favoiable prognosis of such lesions The problem of operative lemoval of large 
benign lenal tumors is concerned chiefly with the correct approach This must be 
one m which adequate room can be secured to permit removal of the mass and at 
the same time one which makes the renal pedicle accessible These criteria are 
best met by a transperitoneal approach Occasionally a combined thoraco-abdom- 
mal incision may be necessary to get the proper exposure (Mortensen) 

Practically all authois are agreed that nephrectomy combined with complete 
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remov al of the intact tumor is the procedure of choice On rare occasions a local 
resection of the tumor has been accomplished successfully, but this is not recom 
mended by most authors because, at the time of surgery one cannot bo com 
pletely sure of its benignity 

Pathologic appearance Adenoma Grossly the adenomas vary m size from 
microscopic to 13 inches m diameter and weigh up to 22 pounds They are 
sharply circumscribed but not encapsulated Generali} they arc solid, gray, 
grayish white, yellowish or brown and moderately firm Occasionally they may 
be cystic and contain papillary projections into the lumen Large ones compress 
and destroy adjacent kidney substance The kidneys m which the adenomas 
arise may be normal, or more frequently, they are small, contracted and sclerotic 

Histologically, benign adenomas fall into three categories with transitional 
stages between them 1) tubular, 2) papillary, and 3) alveolar The tubular 
adenoma tends to reproduce small renal tubules closely packed together The 
papillary type consists of fluid filled cysts with papillary projections Al\ eolar 
adenoma is characteristically arranged m columns or cords of cells which resemble 
on the one hand adrenal tissue and on the other hand low grade clear cell renal 
carcinoma The difference histologically between a benign adenoma and an 
adenocarcinoma is usually clearcut, but on occasion the line of demarcation ma\ 
be extremely difficult or impossible to establish Many authors hold that the 
adenoma may be transformed into a carcinoma and some even go so far as to 
consider all “adenomas” os malignant growlhs 

Angioma The hemangioma v aries in size from pinpoint to 12 cm m diameter 
4s it enlarges it compresses the adjacent renal substance to form more or less a 
pseudocapsule, but a true capsule is not present The tumor is hemorrhagic or 
deep red in color, moderately firm and more or less solid Sometimes it is com 
posed of sponge like spaces filled with blood At other times there may be degen 
eration and necrosis of tissue with formation of large cystic spaces filled with 
blood Microscopically it usually consists of ca\emous sinuses lined with flat 
endothelium, similar to those found in the liver and other organs Hemangiomas 
are apt to be pure m type but angiomatous tissue may rarely be present in com 
bmation with other types of benign renal tumor tissue in the “mixed group ” 

In the only recorded cose of lymphangioma (T T Higgins) no description is 
given of the lesion but a photograph shows a multiloculated, cy'stic, apparently 
encapsulated, tumor about six times the size of the normal kidney 

Fibroma The fibromas vary in size from a few millimeters to 11 inches in 
diameter and weigh up to 13 pounds They are usually sharply circumscribed, 
solid and moderately firm and of a homogeneous, grayish white appearance 
They are frequently mentioned as having undergone mucoid and pscudocy'stic 
degeneration m portions The histologic appearance \ancs considerably from 
case to case It may be compo 4 **! of dense, sclerotic hy alimzcd fibrous tissue, or 
tho entire tumor may be made up of more or less loose edematous, cv eu myxoni 
atous connects o tissue cells In still other cases tho entire tissue may be quite 
cellular so that differentiation from fibrosarcoma may be extremely difficult or 
cy cn impossible 

Lipoma Lipoma of tho kidney is a true tumor and should not be confused with 



242 


DALE G FOSTER 


another lesion known as lipomatosis or fatty degeneration The lipomas m the 
kidney area are divided into three i aneties dependmg upon their location, 1 e , 
retroperitoneal, perirenal and renal (or mtrarenal) We are concerned only with 
the mtrarenal lipomas in this paper They vary m size from a few millimeters to 
25 cm in diameter They are generally sharply circumscribed, covered with a 
thin capsule, smooth and glistening on the outside, and flabby, pseudofluctuant 
or hard and fibrotic upon palpation Cut surfaces show a multiloculated, reddish- 
or yellowish-gray, typically fatty tissue interspersed with which are fibrous 
trabeculae and varying numbers of blood vessels Histologically the tumor con¬ 
sists of typical adult fat cells The stroma is generally scanty and is composed of 
well-vasculanzed loose connective tissue, w Inch on occasion, however, may be 
more dense and collagenous It frequently exhibits some degree of mucoid 
degeneration Myxomatous tissue and smooth muscle may occasionally be 
present 

Myoma The myoma vanes in size from a few millimeters to 38 cm in diame¬ 
ter, weighing as much as 9 kilograms Like the fibroma, the exposed external 
surface is well-encapsulated, smooth and glistening The tumor is generally firm 
to hard, sohd, and on section discloses a characteristic pearly-gray appealance 
Occasionally it may undergo cystic degeneration or calcification Microscopically 
it is composed of typical smooth muscle cells which are elongated or spindle- 
shaped The leiomyoma may be difficult to distinguish histologically from a 
fibroma, requinng the employment of special stains Often there is also connective 
tissue, adipose tissue or myxomatous tissue present 

Rhabdomyoma has been reported m only one case (Constance) It was 
lobulated and well-encapsulated, presenting a sohd, opaque brownish whorled 
appearance on cross-section Histologically only one type of tissue was present— 
mterlacing bundles of well formed muscle fibers, many of w Inch contamed longi¬ 
tudinal and cross stnations 

Prognosis Generally speaking, the prognosis for the whole group of large 
benign renal tumors has been very good Adequate follow up studies are lacking 
in the majority of cases so that a statement as to the final outcome cannot be 
made However, most authors feel that in the absence of malignant changes the 
ultimate outlook for the patient is favorable 

Complications It is interesting that about half the cases of tuberous sclerosis of 
the bram are associated with bilateral benign tumors of the kidney Cases have 
been recorded in which a benign tumor changed into a malignant tumor and 
many authors contend that adenomas undergo a slow transformation into clinical 
carcinoma Some benign tumors may increase m size to such an extent that they 
produce pressure and obstruction of the ureter and pelvis, the portal system, 
spermatic vein, and diaphragm, resulting respectively in hydronephrosis and 
pyelonephritis, ascites, varicocele and dyspnea Severe hemorrhage may occur 
occasionally, especially in angioma In some instances, bleeding may occur 
directly into the tumor or the surrounding tissue Such an accident produces 
ser ere pam, rapid enlargement of the tumor and sometimes rigidity of the over- 
lying abdominal muscles and general symptoms of hemorrhage 
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SUMMAItl 

Large benign tumors of the kidney are discussed and the literature re\ iou ed 
to date 

A case is reported of a 43-pound fibroma occurring in childhood 
As far as could be determined from the literature, this case is 1) the 13Gth 
case of large benign renal tumor to be reported, 2) the 18th case of ronal fibroma, 
3) the third case of renal fibroma m childhood 4) the second case of large benign 
renal tumor to occur m a Negro and 6) the largest benign tumor of anj type, 
arising from the hidncj, o\er to be reported 

Sal hayeme Hospital BPS Edca, French Camcroun, 11 csl 1 frica 
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THE PELVIC URETER IN THE MALE AND FEMALE 

GLADYS E WADSttORTH, Ph D ud EDUARD UHLENHUTH, Ph D 

From the Department of Anatomy of the Medical School of the University 
of Maryland, Baltimore 

In most of the anatomical texts and special descriptions of the topograph}' 
of the peh ic ureter it is stated that the ureter, after crossing the bnm of the 
pelvis, descends to the level of the ischial spine and then turns forward and 
medially, running on the floor of the pelvis until it enters the w all of the blad¬ 
der J E Markee, 1 for instance, in his account on the ui etei m Morns’ Human 
Anatomy (11th ed , 1953, p 1509) presenty the topography of the pelvic ureter 
in the following manner "The pelvic portion begins above at the pelvic bnm 
and courses downward, inclining slightly laterally and posteriorly to conform 
to the curvature of the lateral pelvic wall Reaching the pelvic floor, it bends 
anteriorly and medially at about the level of the ischial spine to reach the 
bladder ” In our dissections of the ureter in embalmed cadavers, however, we 
never saw the uretei descending to the ischial spine before it makes its forward 
turn nor did we ever see it on the pelvic floor We described the couree of the 
ureter in the following terms (Uhlenhuth, Hunter and Loechel, 1953 2 ) After 
crossing the bnm of the pelvis the ureter descends for a distance withm the 
hypogastric root, in front of the greater sciatic notch and in close vicinity to 
the ventral division of the hypogastric artery Considerably above and ventral 
to the ischial spine the ureter leaves the hypogastric root and, making an angle 
(ureteral angle) of variable size, enters the vesicohypogastric fascia (ventral 
wmg of hypogastnc fascia), in this it passes fonvard and medially to the end 
of its course, keeping always a considerable distance above the pelvic floor As 
these obser\ ations w ere made with accurate methods only in six pelves of the 
research laboratory (dissections and radiograms) and in eight pelvic dissections 
of the studeut dissectmg laboratory, it was decided to check them agam m a 
more systematic manner and in a larger number of specimens, both male and 
female 

Moieover, from the location of the ureteral orifice m the radiograms it ap¬ 
peared that the female pelvic ureter is longer than the male pelvic ureter, al¬ 
though, as stated by Schwalbe, 5 the total length of the ureter is greater in the 
male than in the female As no reference to this difference between the ureter 
in the tw o sexes is made in the recent literature, the pelvic ureters w y ere meas¬ 
ured and an attempt w as made to find the cause of this difference 

Accepted for publication February 29, 1956 

The authors remember gratefullj that these studies were supported by the U S Public 
Health Service, Grant RG-245S, and b\ the Bressler Research Fund of the University of 
Man land Medical School We are also indebted to Mr Carl W Mueller who had the pelves 
prepared for us and made the banum injections of the ureters 

1 Martee, J E Section XII in Moms’ Human Anatom}, 11th edition Philadelphia 
Blntiston Co , 1953, p 1509 

5 Uhlenhuth Eduard, Hunter, D T and Loechel, W E Problems in Anatomy of Pelvis 
Philadelphia J B Lippincott Co , 1953 

3 Schwalbe, Gustav Zur Anatomie des Ureters Anat Anz , 12 (suppl ), 155-165, 1896 
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MATERIAL AND METHOD 

For tho purpose of obtaining the measurements necessary for this imestiga 
tion, two lateral radiographs, one from the right Bide for tho right ureter, and 
one from the left side for the left ureter, were mado of each pelvis In preparing 
tho pelvis, after it had been separated from tho trunk at tho le\ el of the tlurd 
or fourth lumbar \ertebra and after the loner extremities had been remoied by 
a sau cut at the middle of tie thigh, all soft parts, including the external gem 
talia, were remot ed from tho outside of tho polvis and the remaining portions 
of the femurs woro disarticulated in the hip joint and removed The ureters 
were injected with a thick barium paste, tho bladder was incised bj a median 
sagittal incision, the vesical orifices of the ureters were mnrked b\ inserting a 
small lead pellet, and all the important landmarks were painted with radiopaque 
pamt 

In order to obtain comparable reference lines all exposures were made with 
tho pelvis held firmly in a vise typo aligner in such a position that superior 
anterior iliac spines and pelvic tubercles were located in the snmo xortical plane 



Fig 1 Specimen in aligner stand on x mi tnblo in position for taking right saptet 
radiograph 



246 


G E W ADS'W ORTH AVD E UHLEXHUTH 


(fig 1) Since our \-ray apparatus permitted exposures only from above, the 
pelvis and aligner had to be laid on the light side for exposure of the right meter 
and turned on its left side for exposures of the left ureter In these positions 
the superior antenor iliac spine of the side to be x-rayed was close to the film 
(fig 1, exposure for the right- ureter) 

All exposures were made with the x-iay tube 30 inches distant from the table 
top, the pelvis centially placed with respect to the central ray, and the film 
holder placed in the Potter-Bucky diaphragm beneath the table 

Ten male (No 11 to 20) and ten female (No 1 to 10) pelves were used, yield¬ 
ing for eompanson 20 male and 20 female ureters After the exposures for the 
radiograms had been made the ureters were removed and measured directly 
As the conventional landmark for the cranial end of the pelvic ureter cannot be 
used foi accurate measuiement of the length of the pelvic ureter, the point on 
the ureter opposite the caudal maigm of the fifth lumbar vertebra was chosen 
as the point of commencement of the pelvic ureter 

All other measuiements requited in this study veie taken from the radio- 
giaphs, they are shown in the standaid diagiam of figure 2, and their individual 
values are listed in tables 1 and 2 foi the 10 males and 10 females respectively 
As indicated in figure 2, all measurements ivere refei red to two standard lines, 
a “\ertical line” (AA) and a “horizontal line” (BB') intersecting the fine AA 
at an angle of 90° and containing the ischial spine 

A collateral study was made of the distance between the vesical onfice of 



Fig 2 Tracing of radiograph of right lateral view of ureter and bony pelvis of female 
showing pnncipal measurements taken 
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Table 1 Measurement* taken from 10 male pelres in mm 
(Consult fig 2) 



U 

u 

13 

14 

15 

16 

17 

18 

19 

20 

At 

Bonj pelvis 

U-B' 

129 

120 

141 

141 

I2S 

127 

124 

133 

124 

128 

130 

Ureteral Anglo 












\ V 

47 

21 

32 

44 

40 

60 

51 

24 

63 

30 

40 

L V 

49 

07 

32 

45 

3$ 

49 

42 

57 

34 

31 

44 

Ureter 












*N' N 

105 

112 

105 

140 

137 

160 

123 

120 

144 

143 

129 

L M 

42 

02 

36 

56 

44 

55 

28 

60 

23 

37 

44 

M It 

10 

3 

11 

29 

20 

14 

13 

12 

0 

16 

13 

L-R 

41 

03 

36 

4S 

39 

« 

25 

6S 

22 

34 

42 

M Q 

88 

67 

106 

94 

89 

73 

09 

76 

102 

04 

88 

0 N 

+8 

-21 

+0 

-11 

+9 

-0 

+ 13 

-13 

-u 

-14 

-4 

N P 

85 

51 

105 

65 

SI 

07 

OS 

74 

OS 

70 

SO 

N 0 

05 

52 

9$ 

64 

77 

63 

100 

62 

so 

60 

76 

G-G" 

S3 

51 

68 

54 

62 

62 

78 

66 

41 

44 

60 

G N 

47 

5 

71 

33 

44 

34 

63 

26 

67 

40 

43 

Bladder Condition! 

D 

c 

D 

D 

D 

D 

D 

C 

D 

c 



These figures represent the average of measurements taken from the films of the right 
and the left aspects of the speoimen An asterisk precoding tho symbol indicates aotunl 
measurements made from the specimen 
t D — distondod C — contracted 

the urethra and tho inferior end of tho symphysis pubis For this purpose four 
pelves, two mnlo (Nos 10 and 23) and two female (Nos 21 and 22) were used 
Before the exposures described above Mere taken, a lead pellet was inserted 
into the urethral orifice, after the exposures had been made, tho pehes were 
divided by a midsagittal Bection, the ureters were removed and measured as 
described for tho pehes Nos 1-20, and, in addition, the distance between ure¬ 
thral onfico and inferior end of symphyBis pubis was measured in the cadaicr 
(table 7) 


CRITICAL AN ALIBIS OF OUR X. RA1 METHOD 

Iii figure 3 photographs of two of our right-side radiographs, one of a female 
and one of a male, arc shown Inspection of these as well as of the standard 
diagram (fig 2) shows that although suponor anterior iliac spine and BymphyBis 
pubis were located in the same \ertical plane of the aligner, the sjmphjsis 
pubis (vcntrocramal end) projected beyond tho vertical reference line AA This 
disercpanc} is due to the fact that m taking the x mj exposures tho supenor- 
antenor lime spine was closest to the piano of the film, the sjmpbysis pubis 
farthest awaj from it and, therefore, magnified m the film In fact all tho struc 
tures between tho sagittal plane of tho iliac spine and that of the symplijsis 
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Table 2 Measurements tat cn from 10 female pelves, in mm 
(Consult fig 2 ) 



25 35 28 68 

95 82 97 53 

-39 -7 -42 -19 

65 66 91 37 

41 61 61 66 

17 47 24 54 

36 37 55 8 



These figures represent the average of measurements taken from the films of the right 
and the left aspects of the specimen An asterisk preceding the s\mbol indicates actual 
measurements made from the specimen 
t D = distended, C = contracted 


pubis are magnified m the radiogram, the magnification being the greater, the 
closer the structure is to the plane of the symphysis pubis 
For tins reason onty the values obtained by direct measurement (length of 
ureter, distance between vesical orifice of urethra and inferior end of symphysis 
pubis) represent the true values, all the measurements obtained from the radio¬ 
grams are only an approximation to the true values, but since all the pelves 
weie x-rayed with the same technique, our x-ray values are comparable (between 
each other) 


Ureter and Ischial Spine 

When the ureter is studied m the conventional ventrodorsal radiogram (fig 
4), the appearance is created that the ureter descends actually to the ischial 
spine before it makes the angle If, howei er, a radiogram is taken m cramocaudal 
direction (fig 5) it becomes immediately evident that the impression gained 
from a \entrodorsal exposure is a deception, the ureteral angle lying actually 
far away in ventral direction from the ischial spine Cramocaudal radiograms 
gne, however, no information as to whether the ureteral angle lies m the same 
transverse plane as the ischial spine, or in a position cranial or caudal to this 
plane, such information can be obtained only from lateral exposures, such as 
were used in this study (fig 3) Although these yield accurate information of 
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Fio 3 4 photograph of radiograph of femalo pelvis No 9, taken from right aide II 
luatrating vertical reference line horizontal reference line right ureter ana ltn orifice 
angle of right ureter right isohinl spine caudal and cranial ends of symphy aia pubis, prom 
ontorv and caudal border of fifth lumbar vertebra 

B photograph of radiograph of male pelvis No 14 taken from right side Illustrating 
vertical reference line, horizontal reference line right ureter and its orifice angle of right 
ureter nght ischial spine caudal and oramal ends of symphysis pubis promonton and 
caudal border of fifth lumbar vertebra 

both the cramocaudal and tho dorsoventral relationship between ureteral angle 
and ischial spine, the appearance of the angle of the ureter is not so sharp as 
it is in dissections (fig 0) and m cramocaudal \ ray exposures (fig 5) In the 
body tho ureteral angle is produced by a change in two directions, \entral and 
medial, but the medial component docs not find expression in a lateral exposure 
since it lies in the plane of the rays Nc\erthelc8s, as ib shown in the radiograms 
(fig 3) and m tho tracings of the 20 nght ureters made from the films (figs 7 
and 8), it is possiblo to determine the location of the ureteral angle with an 
accuracy sufficient for our purpose 

As is shown in tho standard diagram (fig 2) the relation of the urotcral 
angle to the ischial spine was ascertained in the radiograms by two measure 
ments VX being the cranial distance, VL the \cntral distance of tho ureteral 
angle from the ischial spine The average -values of these two measurements 
ore shown m table 3 (for indi\ idual v alues see tables 1 and 2) 

In all 20 pairs of ureters tho ureteral angle was located invannbly cranial 
and central to the spine of tho ischium Morco\cr, the distance lietween the*«o 
two landmarks was considerable in both directions the values being about one 
and one half inches This means that the ureter is not even near the ischial 
spine when it makes its forward turn, leaves the hypogastric root and enters 
the ventral hypogastric fascial wing 
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Fig 4 Photograph of radiograph of male pelvis, ventrodorsal view 1, Encircled wire 
indicating left ischial spine %, Encircled wire indicating right ischial spine S, Ureteral 
orifice of left ureter 4> Ureteral orifice of right ureter Lateral borders of ureters outlined 
with India ink 



Fig 5 Photograph of radiograph of male pelvis, craniocaudal view V, ventral D, 
dorsal 1, Encircled lure indicating left ischial spine 8, Encircled wire indicating right 
ischial spine S, Commencement of pelvic portion of left ureter 4> Commencement of pel¬ 
vic portion of right ureter 5, Ureteral orifice of left ureter 6, Ureteral orifice of right 
ureter 7, Angle of left ureter 8, Angle of right ureter 

Not only does the angle of the uietei he a considerable distance fiom the 
ischial spine, but the uieter does not come close to the spine m any part of its 
course This is shown m table 4 in v Inch the closest distance between ureter and 
ischial spine is recorded for 20 male and 20 female ureters (see tables 1 and 2 
foi individual values) 

In the males the uietei nevei came closer to the ischial spine than 23 mm 
(see table 1), m the females the shortest distance was 16 mm But m some cases 
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Fia 6 Right half of male pelvis illustrating relation between ureteral angle and iachiol 
spine 1 Hypogastric artery S t Ureter in hypogastric root 3 Ductus deferens 4 Dot on 
ureter ureteral anglo 6 Interior of bladder fl Seminal vesicle 7. Symphysis pubis S, 
Dot in reotum representing position of laohiai spino 9 Sacrum (Ublonhuth Hunter and 
Loechel Problems In Anatomy of Pelvis fig 2 Philadelphia J B Lipplncott Co ) 

the olosest distanco between ureter and ischial spino t\as more than 2 inches 
(02 mm in the males, 71 inra in the females) 

Usually the point at which the ureter comes closest to the ischial spine hes 
at a level cranial to the level of the spine (horizontal reference hue BB'), only 
in one single instance was this point in the same transverse plane os the spmo 
(male No 19) Moreover, in overy single case the closest point of the ureter 
was caudal to the ureteral anglo 

From these observations it is evident that the ischial spmo cannot be used 
as a landmark m the description of the course of the ureter 

LENGTH OF PELVIC URETER 

As table 5 shows, the female ureters are 12 mm (about one-half inch) longer 
than the male ureters There is, however, a considerable degree of overlapping, 
since six male ureters are longer than the shortest female ureter Still it is found 
that, on the av erage, the five longest female ureters arc 10 mm longer than the 
5 longest male ureters (165 and 145 mm average, female and male rcspcctn elj), 
and again that the 5 shortest female ureters arc 15 mm longer than the 5 short 
cat male ureters Moreover, tho longest female ureter exceeds in length the 
longest male ureter bv 25 mm , and the shortest female ureter is 10 mm longer 
than tho shortest male ureter 

It is evident that there must he some cause for this difference m length First, 
wo thought the functional condition of the bladder, whether contracted or 
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A 


B' 


‘A 

4 

Fig 7 Tracings, from film, of ten right female ureters Solid lines five longest pelvic 
ureters Dot dash line five shortest pelvic ureters AA vertical reference line BB' hori¬ 
zontal reference line 

relaxed, might influence the length of the ureter It soon became evident that 
the greater length of the female ureter was unrelated to the state of the bladder 
Then we checked the length of the ureter against the size of the pelvic cavity, 
but found that the female ureter is longer not only absolutely, but also relatively 
to the size of the pelvic canty 

In searching for other causative factors, we re-examined the values of the 
ventral distance of the angle of the ureter from the ischial spine As is seen in 
table 3, m the female the ureteral angle seems to he nearly 10 mm closer to the 
ischial spme This relation suggested to us at first, that in its descent into the 
pelvic canty the ureter passes down in a more dorsal direction in the female 
so that the distance it has to run through from the angle to the bladder would 
be longer than in the male The value of 10 mm closer to the spine was especially 
suggestive as the female ureter is approximate^ that much longer (12 mm) 
than the male ureter However, in checking the distance of the ischial spme 
from the vertical reference hne AA, it was found that in the female the spine 
lies 12 mm more ventrally than in the male, the average distance (LB') between 
ischial spme and reference hne AA bemg 130 mm in the male and only 118 mm 
m the female (for individual values see tables 1 and 2) In addition, it was found 
that the distance between the ureteral angle (X on fig 2) and the reference hne 
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A 

Fio 8 Tracings from film of ton right male ureters Solid lmo five longest pelvio 
ureters Dot-dash line five shortest pelvic ureters AA vertical reference line BB' hon 
sontnl reference line 

Table 3 Average distance of ureteral angle from ischial spine (in mm ) 



Cranial Distance of Angle 
from Spina VX 

Ventral Distance of Angle 
from Spine VL 

Males No 11-20 

Fomalcs No 1-10 

40 

36 

44 

36 


Table 4 Closest distance ( LM) between ischial spine and ureter tn SO pairs of ureters 

| Average* tn mm 

Males No 11-20 
Females No 1-10 


44 

30 


AA was approximately the same in the two sexes, being 80 mm in the male 
and 83 mm in the female (sec VB m fig 2) 

From this latter relationship it became apparent that the course of the ureter 
from the pelvic bnra down to the ureteral angle is practically the same in the 
male and m the female, a circumstance which indicates that the cause of the 
difference in length must be searched for m the part of the course from the angle 
to the bladder 
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Table 5 Length ( NN') of 10 pairs of male and 10 pairs of female pelvic ureters (in mm ) 


Males 

Females 

Specimen 

Ureter 

Ureter 

Specimen 

16 

169 

184 

i 

19 

144 

160 

4 

20 

143 

159 

6 

14 

140 

141 

3 

16 

137 

132 

2 

17 

123 

131 

9 

18 

120 

130 

8 

12 

112 

130 

10 

11 

105 

126 

7 

13 

105 

121 

6 

Average 

129 

141 



Table 6 Distance of ureteral orifice from vertical (44) and horizontal (BB r ) reference lines 

(Averages in mm ) 



Length of Ureter 

Distance of Ureteral 
Orifice from Vertical 
Line 

NP 

Distance of Ureteral 
Orifice from Horizontal 
Line 

NO 

Males No 11-20 

129 

80 

-4 

Females No 1-10 

141 

63 

-26 

Difference 

12 

17 

22 


Table 7 Position of vesical orifice of urethra (S) relative to reference lines (ST and SU) and 
relative to symphysis pubis (<?(?', SG’, and SG ) (Averages in mm ) 



Measurements from Film 

Direct Measurement 

ST 

SU 

GG' 

SG' 

SG 

NN' 

Males, 19 and 23 

78 

37 

19 

39 

34 

136 

Females, 21 and 22 

61 

50 

12 

23 

25 

146 

Differences 

17 

13 

7 

16 

9 

10 


Finally, it became apparent that the reason for the greater length of the 
female ureter is a shght, but permanent, difference in the position of the bladder, 
a difference too small to be apparent upon superficial inspection, but very evi¬ 
dent if accuiate measurements are made 

Using the relationship of the vesical orifice of the ureters as a criterion for 
the location of the tngone, the distances of the ureteral orifices from the vertical 
and horizontal refeience fines were measured They are recorded m table 6 
(individual values m tables 1 and 2) 

These measurements show that m the female the ureter ends farther ventrally 
and farther caudally than it does in the male, the female trigone, therefore, 
and with it the bladder, lies farther ventrally and caudally than the male tn 
gone 
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These obsersations wore further checked by ascertaining the relationship of 
the vesical orifice of the urethra in tw o males (No 19 and 23) and in two fe 
males (No 21 and 22), the results being listed m table 7 
Itelatne to the reference lines AA and BB', the urothral orifice (S) hes farther 
\entrally (ST) and farther caudally (SU) in the female than in the male We 
found also that the urethral orifice of the female (S) hes closer to the symphysis 
pubis (G) m both the vertical (GG') and the transverse (SGO plane Direct 
measurements m the cadaver (SG) agreed with tho measurements taken from 
the films, the urethral onfico of the female was 9 mm closer to the inferior end 
of the symphysis pubis m the female than in the male 
These figures show that m the female the bladder hes more ventrally and 
more caudally and closer to the symphysis pubis than it does in the male More 
over, the values of the differences pertaining to the bladder are appro-omately 
of the same order as the values of the difference in length of the ureter between 
males and females The conclusion is drawn that, on account of the difference 
in the position of the bladder, the ureter must travel about one half inch farther 
in ventrocaudal direction in the female than in the male 

SUMMARY 

Summarising all these observations, it may bo stated that 
The ischial spine is not a landmark m the course of the ureter since tho urc 
teral angle lies about one and one-half inches away from the spine both cramally 
and ventrally, nnd since the ureter comes nowhere m its course near the ischial 
spine 

The female pelvic ureter is approvimately one half inch longer than the male 
pelvic ureter The cause of this difference is a difference in the position of the 
bladder In tho female the bladder lies more ventrally and caudally nnd closer 
to the inferior end of tho symphysis pubis than it does in the male 
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BETATRON THERAPY IN ADVANCED CARCINOMA OF THE 

URINARY BLADDER 

JUSTIN J CORDONNIER and WILLIAM B SEAMAN 

From the Division of Urology, Department of Surgery and the Department of Radiology, 
Washington University School of Medicine , St Louis, Mo 

Advanced or sessile infiltrative carcinoma of the unnary bladder presents such 
a gloomy prognosis, both from a standpoint of curability and palliation that every 
available avenue of treatment must be fully explored Our senes of patients 
treated by betatron therapy for advanced carcinoma of the urinary bladder was 
undertaken on this basis In every case treatment was instituted with the full 
reahzation that the ultimate outlook was very poor and that the possibility of 
cure was almost ml No case was mcluded m our senes m which the possibility of 
radical cure by either surgical or conservative means was deemed possible This 
approach is diametrically opposed to available information m the literature 
Buschke, Cantnl, and Parker, 1 who report one of the laiger single senes, pomt out 
that nomnvasive papillary carcinoma of the bladder responded well to roentgen 
therapy, but that the intramural infiltrating portion of the carcinoma was 
not controlled and remained as a focus of recurrent disease In Blomfield’s 2 
senes, it was noted that the results became appieeiably worse when radiation 
therapy was attempted on the more advanced cases However, it was our behef 
that further clinical observation with perhaps an increased dosage was indicated 
in the more advanced and obviously hopeless cases 

The betatron has two principal advantages over the ordinary 200 KV radio¬ 
therapy machine First, there is less “scatter” and therefore the area receiving 
maximum therapy can be better localized Second, deeper penetration can be 
accomphshed with a minimum of skin reaction and therefore a considerably 
greater tumor dose can be delivered to mtrapelvic organs 

The betatron is a relatively new instrument in radiotherapy, therefore, reports 
in the literature are limited and usually cover a very short followup period 
Mayor 3 reported 21 cases of which six were listed as improved 6 months to 2 years 
following therapy He limited his treatment to those patients with deep cancers or 
with the carcinoma localized to the base of the bladder Stapleton 4 who treated 
more superficial lesions reported fanly successful lesults Of 18 cases, 8 were tu¬ 
mor-free after one year, 4 were dead, and 3 were still living with tumor Only 2 
cases of advanced carcmoma were treated and both patients died promptly 
Blomfield, 2 with a 3-year followup, had 71 dead out of a total of 127 cases Bus- 

Read at annual meeting, American Urological Association, Boston, Mass May 28, 
1956 

1 Buschke F .Cantnl, S T and Parker, H M Supervoltage Roentgentherapy Spring 
field Ill Chas C Thomas, 1950, pp 151-199 

1 Blomfield, G W Irradiation therapy m urologi Bnt J Urol , 26 301-318,1954 

3 Major, G Treatment of cancer of the unnar\ bladder Urol International,! 25-42, 
1955 

3 Stapleton, J E Treatment of advanced carcinoma of the bladder vith two million 
volt rotation therap\ J Facultv of Radiologists (London), 4 207-210,1953 
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chke, Cantril and Parker 1 presented 01 cases, 0 of which w ere well for 4 y ears, and 
0 for 5 years There were 43 known dead out of the 01 Harvey, Hass, and 
Laughhn 8 presented 2 cases and both patients died early Hare et nl • reported 29 
cases with 13 free of disease, 7 dead, and 7 still living with tumor In Bummary, 
of all cases reported m the literature, there is approximately a 40 per cent survival 
ov cr a 3-year period and in many instances the followup is for a much shorter 
timo 

From a survey of the literature a few general conclusions can be reached 
Betatron therapy is not successful in treating deeply infiltrating carcinoma of 
the bladder Poor results are obtained where treatment follows recent cystotomy 
Extensive low grade multiple papillomatosis is not unproved Suporficially 
infil trative grade 2 and 3 lesions do respond to betatron therapy, but the ill ti 
mate overall surov nl rates are no better than those for transurethral or open 
surgical management 

Our senes consists of 17 cases, all with pro\ cn carcinoma of the unnary bind 
der Thirteen of these patients had transitional cell grade 3 or 4 lesions with 
muscle invasion, one had an advanced grade 2 lesion, two had epidermoid carci¬ 
noma, and one had adenocarcinoma Known pelvic node metastascs, observed 
and confirmed by biopsy during a unnary diversion procedure, were present in 
one Tour patients had unnary diversion into an Deal segment, two pnor to 
treatment and two immediately after treatment 

Ongmally, it was our impression from studies of the literature that the relative 
biologic effect of betatron therapy was G to 8 as compared to 200 ICF radiation 
Therefore, our patients were treated with large doses in order to compensate for 
this lessened biologic effect Dosage v aned from 4700 Ti to 7600 R given ov er a 
penod of between 23 and 39 days, through 3 ports Further expenence has led 
us to question the assumption that there is actually a reduced relativo biologic 
effect 


PATHOLOOV 

Accurate cystoscopio and microscopic followups were obtained at varying 
intervals following the completion of therapy on 10 patients In 4 patients, there 
was neither cystoscopio nor biopsy evidence of persistent tumor in the bladder 
In a filth there was no cystoscopio evidence of recurrence, but deep biopsy from 
normal appealing bladder wall at the site of the previous tumor w ns not obtained 
Subsequent events namely, the development of a rectovesical fistula in ono of 
tho aforementioned patients w ould lead one to suspect that failure to demonstrate 
superficial tumor does not completely eliminate the possibility of residual corci 
noma within the bladder wall Persistent tumor was found to bo present m the 
bladder either by a biopsy or on postmortem examination if 4 cases and was also 

1 Harvoy It A ITass L L and Laughlin J S Betatron cancer thempv Radiology, 
58 23-34 1952 

* Haro II F , Smedal it I I .Johnston D Cote, VI Trump J G Wright K A 
Grnnko It and Berque It A Observations on rotational thornpy with two million volt 
roentgen ravs J A it A 154 S90-S94 1954 
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noted cystoscopicall} 7 in one patient m whom no biopsy was obtained All biopsy 
and postmortem bladder specimens showed definite radiation effect 

COMPLICATIONS 

Immediate mortality Two patients died almost immediately upon conclusion 
of tbeiapy Both of these patients bad advanced general debibty prior to the 
institution of therapy The exact cause of death in one was not determined, but 
it w as oui clinical impie&sion that he probably had geneialized peritonitis The 
second exhibited profound shock of sudden onset and at autopsy was found to 
have experienced a spontaneous perforation of the bladder 

It is our definite opinion that betatron therapy should not be administered to 
patients with advanced cachexia During the course of therapy in almost every 
instance there was some general systemic deterioration In most instances this 
was temporary, but m some instances was sufficient!} 7 severe to necessitate hospi¬ 
talization and temporary discontinuance of the therapy Although one may en¬ 
counter an occasional patient who tolerates a course of treatment fai better than 
was anticipated, this form of tieatment should not be utilized in patients in poor 
general physical condition 

Urinary symptoms Since many of our patients presented marked urinary fre¬ 
quency, urgency, and nocturia prior to treatment, it is difficult to differentiate 
symptomatology produced by the radiation effect from that produced by the 
tumor or a superimposed infection Two of our patients had urinary diveision 
prior to the institution of therapy Nine patients suffered only mild irritative 
symptoms, two w ere listed as moderately severe, and four had severe frequency, 
urgency, and burning, two of sufficient seventy to require subsequent unnary 
diversion In many instances an excellent degree of palliation was obtained in 
patients with severe unnary symptoms prior to the institution of therapy In five 
of these patients, all of •whom vere exhibiting marked untative phenomena and 
recurrent hematuna, there was a complete subsidence of local symptoms with the 
development of an adequate bladder capacity Transurethral biopsy in two 
patients relatively free of urinary symptoms showed a surpnsing amount of radi¬ 
ation reaction One must consider the possibility that delayed radiation reaction 
may have occurred in these individuals, however, it is our impression that the 
delayed radiation reaction is more apt to occur after radium implantation than 
following external radiation therapy 

Gastrointestinal complications All patients experienced moderately severe intes¬ 
tinal cramps and diarrhea beginning about the third week of treatment and per¬ 
sisting for 2 weeks after completion 

The principal majoi complication which we have encountered in our senes has 
consisted of intestinal obstruction and/or perforation Nine of the 17 patients 
have piesented major gastrointestinal complications, the commonest being intes¬ 
tinal obstruction Obstruction w r as accompanied by perforation in three instances 
Surgical intervention w as required m 6 cases In 1 patient a rectovesical fistula 
dm eloped, in tw o a severe rectocolitis with intractable diarrhea developed 

An analysis of the current betatron literature fails to reveal any incidence of 
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gastrointestinal complications comparable to ours The development of this 
sovere complication may havo been the result of a calculated nsh It a as defi 
mtely our feeling that the main advantage of this type of therapy was the possi 
bility of salvaging those cases in which the tumor had extended bevond the possi¬ 
bility of radical surgical remov al Therefore, it was obvious that a cnncerocidal 
dose had to be delivered, not only to the bladder itself, but to the entire pelvic 
area and lower abdomen Unquestionably gastrointestinal complications could 
have been minimised by a reduction of the number of fields and a reduced dosage 
However, some complications are inevitable even with the utilization of a palli 
ativ e do3e Furthermore, such a reduction in treatment w ould hav e eliminated 
any hope of cure in that group in which the most benefit might hav o been gained 
Unfortunately these assumptions were not confirmed and our experience has been 
such that we now believe that advanced carcinoma of the urinary bladder with 
extension is incumblo by any means and that radiotherapy should probably be 
limited to palliation m such cases 

ULTIMATE BURV1VAL 

Only 4 patients of our senes are alive One of thcso patients lias a transverse 
colostomy and the urine has been diverted into an isolated ileal segment He is 
some 14 months’ after treatment, has gamed weight, and his general condition 
is satisfactory As far as we have been able to determine, cy stoscopically and 
by bladder biopsy, he is free of carcinoma A second, also surviving 14 
months, has expenoneed an intestmal obstniotion requiring surgical correction 
but at the present time is doing satisfactorily and there is no cystoscopic evi 
denco of carcinoma in the bladder He is completely asymptomatic as far ns the 
urinary tract is concerned Two are alive with definite evidence of persistent 
carcinoma Ono of theso two has had axcellent palliation There was a marked 
regression of lus tumor cystoscopically, but recently after approximately one 
year, the tumor has begun to grow and tho patient is now experiencing an occa 
sional opisode of gross hematuria Thirteen have expired, tho longest survival 
being 13 months, the average being about 3 months Two patients in whom there 
was apparently complete cure of the bladder carcinoma died of multiple metas 
tases, one at the end of 9 months and the other after 12 months 

DISCUSSION 

Although our senes is comparatively amall, I believe that some definite con 
elusions can be drawn from it Wo have confirmed tho impression of others that 
the possibility of curing otherwise hopeless cancer of the bladder bv betatron 
therapy is not feasible With possibly two exceptions, it is perfectly evident, that, 
we have not prolonged the life of any of these patients Furthennorc the con 
sidorablo number of gastrointestinal complications and the definito systomic 
depression m 6omo have actually been contnbutory factor? m shortening their 
ultimate survival 

Oil the positiv e side of tho ledger lias been excellent palliation in 7 cases as far 
ns bladder symptoms are concerned In cases tho pninarv lesion lins licen 
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destroyed, indicating that some of these tumors are radiosensitive and that the 
betatron is capable of delivering a sufficient dose to accomplish this destruction 
The possibility of a favorable response in superficially invasive tumors must be 
kept in mind Although it is much too soon to evaluate, in at least one instance 
the possibility of our having eliminated the primary disease in an advanced case 
is a good one 

It is still our impression that radical surgery presents the best possibility of 
cure in patients with lesions localized to the urrnary bladder, if the patient is a 
suitable surgical risk Betati on therapy should be utilized as a palliative instru¬ 
ment m moperable cases, but the treatment should be directed at the bladder 
alone, no effort bemg made to attack the areas of lymph node drainage The beta¬ 
tron is of value in the management of grades 3 and 4 sessile vesical carcinoma, not 
too advanced, in winch surgery is contraindicated for constitutional leasons 
It should also be used as a curative instrument m patients who refuse radical 
surgery 

SUMMARY 

Seventeen cases of advanced carcinoma of the urinary bladder treated by 
betatron therapy are presented From this group, there are four survivors, two of 
whom have persistent carcinoma 

Am extremely high incidence of major gastrointestinal comphcations was 
encountered 

Good palliation of bladder symptoms noth disappearance of the primary tumor 
was obtained in several cases 

The use of the betatron as a curative agent for advanced carcinoma is not 
recommended 

Betatron therapy is of value in earlier cases where surgery is contraindicated, 
or m patients v ho refuse surgical intervention 
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OSTEOGENIC SARCOMA AND TRANSITIONAL CELL CARCINOMA 
OCCURRING SIMULTANEOUSLY IN THE UR IN ARY' BLADDER 
REPORT OF A CASE 

JOHN H POWERS, CLINTON VAN ZANDT HAWN and RODMAN D CARTER 

From the Departments of Stirqery and Pathology of the Mary Imogcnc 
Bassett Hospital Coopertlown N I 

Osteogenic sarcoma of the bladder is extremely rare The occurrence of such 
a tumor in association with a transitional cell carcinoma is even more unusual 
Three hundred twenty four \ esical sarcomas of all types ha\ e been recorded 
since the initial report by Deschamps 1 in 1791 Many histologic varieties ha\e 
been described (table 1) among w hich were 11 tumors producing bone or carti 
logo 5 * 4 Of these 324 recorded sarcomas, 17 ha\ e coexisted with a carcinoma 
The following case is an example of this most unusual type of tumor occurring in 
the urinary bladder 


REPORT OF A. CASE 

C B , a 79 year-old retired chair maker, was admitted to the Marv Imogene 
Bassett Hospital on February 7,1956, complaining of unnary frequency, dysuna 
and hematuria of 4 weeks’ duration 

Forty years prior to the present illness the patient contracted gonorrhea, 30 
\ ears later he w as treated successfully for a urethral stricture and benign pros¬ 
tatic hypertrophy by repeated urethral dilatations and transurethral prostatic 
resection Five years prior to admission the patient again suffered frequency, 
dysuna, hematuria and some incontinence At this time cystoscopio and labora 
tory examinations disclosed only cystitis w hich responded to chemotherapy and 
antibiotics 

In his later years he had suffered from chrome bronchitis, pulmonary emph\ 
sema, arteriosclerotic heart disease with hypertension, occasional episodes of 
mild congestive failure, and anginal pain Treatment had consisted of digitalis, 
potassium iodide, and oral mercurial diuretics 

Four weeks pnor to admission frequenoy dysuna, hematuria and nocturia 
recurred Chlortetracy clino was administered by the family physician with 
partial relief of symptoms and he was referred to the Hospital for further in 
i estigation and treatment 

The pulse rate mid respiratory rate were normal, the temperature was 100 4T 

The patient was a well-developed and fairly well nounshed white man in no 
distress The fundic i easels were moderately tortuous The antcrop os tenor dm mo 

Accepted for publication Apnl 30 1056 

‘Deschamps Encyct sc med 1701 Cited by Demme C L Primary bladder tumors 
of tho first decado of life Surg Gynec A Obst 39 432—142 1924 

* Crane A It and Tremblay It G Pnmarv osteogenic sarcoma of the bladder Ann 
Surg 118 8S7-00S 1043 

* \rrucs L D and di Pietro A Tumor discmbnoploatico do vejiga Chondrosarcoma 
Rev nrgont do urol 16 137-14G 1940 

* Jones II M and Hosh C F Osteogenic leiomyosarcoma of the bladder Cnt J 
Surg 38 242-245 1050 
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To explain the formation of bone m lare cases, several investigations are 
pertinent Neuhof 8 m 1917 showed that bone formed invariably in fascial trans¬ 
plants placed in the bladder That the fascia itself was not responsible was 
verified by the observance of osteogenesis in fat transplants also He beheved that 
this change in cellular structures represented connective tissue metaplasia, 
stimulated by calcium salts derived from the unne In 1931, Huggins 7 investi¬ 
gated the formation of bone under the influence of epitheha of the unnary tract 
and discovered that transplants of vesical, ureteral, and renal epithelium to cer¬ 
tain parietal fascias and muscle, and to synovial membrane in dogs led to osteo¬ 
genesis In the cysts resulting from such transplants, the fluid was found in many 
cases to have a highei content of calcium and phosphorus than serum Entz 8 
also has shown that vesical mucosa normally secretes calcium and phosphorus 
These elements must, of course, be present for the formation of bone That urine 
is not necessary in the process, has been verified by Huggins 7 n ho diverted the 
unnary stream, repeated the fascial transplants of Neuhof, and learned that 
bone still formed in the transplants within the functionless bladder 

More recently investigation has turned to the enzymes necessary for osteo¬ 
genesis Kabat and Furth 9 studied the phosphatase in normal and neoplastic 
tissues and found that the epithelium of the renal pelvis and the unnaiy bladder 
of a mouse embryo gave a strong reaction for alkaline phosphatase Other ani¬ 
mals were not examined This enzyme was also piesent in the normal epithelium 
of the small intestine However, Huggins 7 has shown that epithelial transplants 
of small intestine to fascia do not result in bone-formation as do transplants of 
epithelium from the urinary tract Thus it is apparent that another of the factors 
necessary for osteogenesis is present in the epithelium of the bladder 

In the case here reported, the added presence of a papillary transitional cell 
carcinoma is of interest Saphir and Vass 10 expressed the opimon that such tumors 
might represent simply transitional cell carcinomas with anaplastic features 
Virchov 11 beheved that “within the primary carcinomatous or sarcomatous ele¬ 
ments, the stromal or epithelial portions respectively were subsequently or 
simultaneously stimulated to malignant growth ” The natuie of this “stimula¬ 
tion” is not known 

In general, sarcomas of the bladder occur in the very young or after the age 
of forty-five The most frequent location is at the trigone They grow lapidly, 
metastasizmg in 25 per cent of the cases The mortality is extremely high and 
vi here the general condition of the patient permits, cystectomy offers the best 
therapy 

5 Neuhof, H Fascial transplantation into visceral defects Surg Gjnee & Obst , 
24 383-427, 1917 

7 Huggins, C B The formation of bone under the influence of the epithelium of the 
unnarj tract Arch Surg , 22 377-408, 1931 

8 Entz, F H As cited to Huggins, C B , idem 

»Kabat, E A and Furth, J A histochemieal study of the distribution of alkaline 
phosphatase in various normal and neoplastic tissues Am J Path , 17 303-318, 1941 

10 Saphir, 0 and Vass, A Carcinosarcoma Am J Cancer, 33 331-361,1938 

11 Virchov, R Die Krankhaften Geschwulstc Berlin Hirschvald, 1864, vol 2, pp 
181-182 Quoted from Saphir and Vass, idem 
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summary 

An unusual case of osteogenic sarcoma and transitional cell carcinoma occur 
rmg simultaneously m the urinary bladder is herewith reported 
The potential osteogenic activity of unnary epithelium, the ability of the 
\ cm cal mucosa to secrete calcium and phosphorus, and the presence of alkaline 
phosphatase in the epithelium of the bladder may be responsible for the rare 
formation of bone and cartilage in an occasional Barcoma of the bladder 
The coexistence of such a tumor with a transitional cell carcinoma may be the 
result of simple anaplasia alone or may be due to some unknown factor “stimu 
la ting portions of the pnmar> lesion to malignant change ” 
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THE RELATIONSHIP BETWEEN URETHRAL RESISTANCE AND 
CHRONIC URINARY TRACT DISEASE IN WOMEN 

DAVID M DAVIS 

Contracture of the vesical orifice is no newcomer in the urological field, but 
its frequent occurrence and seuous effects aie still being appreciated more and 
more each yeai More than thiee quarters of a century ago Guthrie of England 
recognized that urinary obstruction could exist m men whose prostates were not 
enlarged, and devised an incisor with a snow-plow hke action to sht open the 
vesical orifice Mercier of France made similar observations, interpreting the 
pathological change as a bar or dam extending across the postenoi aspect of the 
vesical orifice—still spoken of as Mercier’s bar Othei French authors proposed 
the term proslaiisme sans piostate, meamng obstruction without enlaigement of 
the prostate gland Mercier in his turn invented a median bar excisor, designed 
to remove a piece from the bar, and the forerunner of Young’s well known punch 
instrument and of the Bumpus and Thompson piostatic resectors Only slowly 
has it been realized that the obstruction is not always due to a postenor bar, and 
that circumferential contiactures aie common and pioduce effects indistin¬ 
guishable from those of the so-called median bar 

These conclusions are part and parcel of greatly increased knowledge of the 
whole physiology and pathology of the lower urinary tract It seems to me that 
the different items of this increased knowledge fit together into a reasonable, 
understandable pictuie which explains a great deal about urinary tract disease 
in general and lower urinary tract disease in particular Cystometnc studies have 
shown what the normal intravesical voiding pressure is Tins pressure forces the 
urine out thi ough the urethra against the urethral resistance, whatever that may 
be, and under normal circumstances produces a rate of flow through the urethra 
which empties the bladder completely before muscle fatigue terminates the con¬ 
traction of the deti usoi muscle This fatigue may occur -within 20 to 25 seconds 
If we assume empirically that the maximum bladder capacity in an adult is 500 
cc, the rate of flow through the uiethra would have to be from 20 to 25 cc per 
second to fulfill the above requirements Dr Willard Drake has concluded, from 
studies with his ingenious uroflow meter that the average rate of flow magi oup 
oi several hundred presumably normal young adults (medical students) is 22 cc 
per second 

Uiethral resistance depends for the most part upon the caliber of the narrowest 
point in the urethra (which includes of course the vesical orifice) One should 
mention considerations of angulation, variation m cahber, chaiacter of the inter¬ 
nal surface of the urethra, turbulence, and so forth, which may in the future be 
shown to have an appreciable influence As urethral lesistance increases, the 
detrusor muscle hypertrophies, increasing the intravesical voiding pressure This 
in turn increases the velocity of the flow of unne at the narrowest point in the 

Read at annual meeting, Mid-Atlantic Section of American Urological Association, Hot 
Springs, Va April 21, 1956 
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urethra, thus keeping the actual voiding time within normal limits This compen 
sation, howci or, is obtained at the cost of an increased intrav eacal \ oidmg pres¬ 
sure, and decades of clinical obsen ntion attest that this may bring about serious 
and quite varied effects 

* W R Stevens of San Francisco, at least ns long ago as 1923, published obser 
vations of bladder infections in women w hich were marked by v ery notew orthy 
originality Ho designed an mgenious and delicate instrument with which he 
found that if the female urethra calibrated less than 2SF the patient wns very 
likely to be subjeot to chronic or recurrent bladder infection, w hdo if it calibrated 
larger than No 28, the patient w ns practically certain to be free of such infections 
In spite of the fact that Frank Hrnman clearly and thoroughly systematized the 
entire concept of the relation between obstruction and infection in the urinary 
tract and that a certain small number of urologists, of whom ono recalls partic 
ularly the late Alfred I Folsom of Dallas followed m the footsteps of Stevens 
with the most gratifying success, the whole idea of the importance of urethral 
obstruction in the bladder infections of women has been accepted slow 1} and ap 
parently reluctantlj not only by the medical profession generally but also by 
many urologists Such infections arc, as we all know, extremely common and 
this is tho reason I ha\ e designated contracture of the v esical onfice, frequently 
present in both sexes as a neglected lesion 

In discussing this aspect of unnarj tract disease, I should liko to refer to a 
senes of 1G9 of my own pn\ ate cases, all females, from w hom anew ers to a ques 
tionnaire have boon received I hope that these statistics mil show that tho 
pnnciples of diagnosis and treatment are well established but I believe that thej 
will also show that certain technical problems of treatment are still far from 
solved 

The symptoms produced by urethral obstruction in women maj be the classi 
cal symptoms of lower unnarj tract obstruction, namely frequenej, hcsitnmj 
urgency, straining, small weak stream, interruption and pain on voidmg In 
other cases tho Bymptom picture is more confusing, including the following items 
suprapubic (bladder) pain, ronal pain, unilateral or bilateral, digestive disturb¬ 
ances, and chrome or recurrent blndder infections, which maj spread to the 
kidneys in tho acuto phase Since the introduction of modem antibiotic drugs, 
ono often hears a lustory of continuous voiding symptoms of slight or moderate 
degree, punctuntcd by episodes of acute cystitis molding quicklj to medication 
but never fading to recur after n time It is unfortunate that this clinical picture 
has come to bo regarded bj manj physicians as hopeless from the point of view 
of treatment As a result of this attitude, manj patients hav e liecome discouraged 
or fatalistic, and no longer seek treatment Tins is a tragedj, ns it leads to much 
chrome ill health, and cventuallj to senous kidnej damage Successful methods 
of treatment would benefit untold thousands of women 

Ill the diagnosis, tho history usually gives tho clue, if carefully taken with 
till questions pressed pcrsistcntlv home The phisicinn should insist that fre 
quency should never bo ignored or made light of If marked voiding symptoms 
are present with a clear sterile urine one looks confidenth for nn olistructive 
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lesion Cj'stoseopic examination may show muscular 1: 
and cellules but often does not At the orifice a right 
nothing, but a careful study with retrospective and f 
close the small size of the orifice, and in the urethra 
congested and edematous mucosa and polyp formation 
meatus is easily seen, and cahbrated with suitable msti 
bration serves to detect strictures of the urethra pro 
whether the expulsive force is normal, decreased or in 
arranged commode chair, uroflovmetry can be carried 
A single urethral dilatation at the time of the first vis 
test and may be very illuminating if it brings about a n 
even though temporary It should be said that in all 
primary upper urinary tract disease has been ruled oul 
Systematic urethral dilatation, including eventual o' 
sizes such as 42 or even 45F is curative m a great many 
in more resistant cases include electrocoagulation of i 
urethral meatotomy, internal urethrotomy, and enli 
orifice by transurethral resection These procedures of 
cures, but not invariably, which forces one to believe th 
needed as to when to apply the various surgical measu 
carry them to be sure they are adequate to produce th 
Classification of results in my senes has been sornewl 
of the most thoroughly pleased and satisfied patients 
returned completely to a normal state If howev er, the sj 
tions no longer occur, and satisfaction of the patient is 
have been included with the complete cures as satisfai 
m table 1 There are are 90 such cases, or 53 2 per cent ol 
13 6 per cent of the total, are doing very well, but find t 
a single dilatation at certain intervals to avoid recurrt 
one may say that 113 cases, 66 9 per cent of the total hi 
fully 

Table 1 

Well, or fulh satisfied with present status 

10 \ears or more 12 3-5 5 ears 

S-10 \ears 6 2-3 j ears 

5-S j ears 14 1-2 years 
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Table 2 

Improved 

a Under treatment Home regular some irregular some advi&etl to have TUR 5 
h Going along on improved status without treatment some almost well some with 
still a good man} symptoms 20 

c After a well period recurrence of original s}mptoms 

a Undergoing furthor treatment 0 

fl Under treatment b} other doctors 4 

7 Without further treatment 4 

S Dilatations continued for hypertension 1 

Total improved 40 


Table 2 shows the coses which are definitely improt ed, but w hich cannot be 
called well or entirely satisfactory Fho come regularly or irregularly for dilata 
tion, not always avoiding recurrences of infection Three of these hat e been 
advised to undergo transurethral resection, but hesitate to do bo Twenty are 
improved enough so that they hate ceased treatment Some are almost well 
enough to be mcluded m the “satisfactory” category’ in Table 1, others are far 
from well, but so much better than formerly that they are thankful Fifteen had 
results which were extremely satisfactory, hut hat e suffered recurrences of tho 
original symptoms after varying periods without treatment, ranging from 8 
months to 7 years Six of these are undergoing furthor treatment at mj hands 
four hate consulted other urologists, four are fighting it out without further 
treatment, and one is a veiy special case This patient has no toidrng symptoms 
or infections but if regularly spaced dilatations are omitted, the blood pressure 
rises, somotimes as high as 100 mm of Mercury The improved cases number 40 
or 23 7 por cent of tho total 

Tablo 3 shows the ummproted cases In one the diagnosis must have been 
incorrect, as the patient reports that she is completely free of symptoms after 
removal of an ovarian cyBt Tw o sought treatment with other urologists one at 
her own instance, the other at mine Twelve received treatment considered made 
qua to, and did not return for various reasons Somo were doterred by distance, 
somo by financial considerations some by mtercurrent non urinary disease, and 
several found the treatments too painful at the time or later In one neurotic 
patient I tvns completely confused by the patient’s contradictory statements 
The number urumprot ed is 10 or 9 5 per cent of the total 

As to the mothods of treatment 64 pationts underwent electrocoagulation of 
the urethra one or more times Transurethral resection of tho vesical onfice was 
performed in 40 patients in one of them twice Eight meatotonues are recorded, 
but I am sure this was done in a number of other cases In practically all of tho 
aforementioned cases urethral dilatation was earned out before or after the opor 
ative procedure or both before and after Ml of tho remaining cases were treated 
by urethral dilatation only Dilatation was usually begun with sounds, and con¬ 
tinued with the Ivollniann dilator, which enables one to go as high as number 45 
French, which represents a diameter of 15 millimeters It frequently happens 



274 


D \VID M D VVIS 


Table 3 

Not improved 

i Wrong diagnosis veil after removal of ovarian c\st 1 

b Sought treatment elsewhere 2 

c Inadequate treatment, did not return, (some found treatment too painful) 11 

d Neuro-psj chiatnc status, result hard to evaluate 1 

Total unimproved 16 

Total cases, unimproved, improved and well 169 


that in cases responding very satisfactorily to dilatation no noteworthy improve' 
ment is noted until the dilatation reaches abo\ e size 35, sometimes even 38 or 
40 Such dilatations are painful, but if effective local anesthesia is used the dura¬ 
tion of discomfort is short, and, unless symptomatic improvement is such that 
the patient considers the chscomfoit veil worth while, this form of treatment 
should be quickly discontinued 

My objects m writing this paper aie two, namely, first, to piesent the evidence 
I ha\ e to show that obstruction, at the \ esical orifice or in the urethra, is the 
underlying cause of most chrome and recunent cystitis, and second, to point out 
the need for attention to the tieatment of this undei lying lesion with the object 
of improving its technical aspects 

I consider the first objective to be of extieme importance, since there is so 
httle recognition in the medical profession generally of the relation of obstruction 
to infection, or of the fact that the obstruction can be very slight and still have 
its dire effects This is well lllustiated by the following quotation from an article 
entitled “Management of Infections of the Urinary Tract"—splendid from the 
point of Anew of di ug therapy—by Edw aid H Kass of Boston (Am J Med , 18 
764, 1955) “Oui piesent state of knowledge is so incomplete that a high per¬ 
centage of failure in certain types of infection wall characterize therapeutic ac¬ 
tivity until more fundamental knowledge concerning infections of the urinary 
tract has been accumulated ” I submit that there ls a great deal of such funda¬ 
mental know ledge easily available in the literature of urology, and in the ex¬ 
perience of urologists It is a pity that internists and urologists do not establish 
more fruitful collaboration in this matter, and it is devoutlj r to be wished that 
such collaboration will take place abundantly in the future 

There are tw o observations I should particularly like to make in regard to the 
therapeutic problem The first is that all of the methods presently available are, 
m many individuals, painful to such a degree that their usefulness is often com¬ 
promised thereby Anesthesia is not the answer, since the worst discomfort is 
often in the post-treatment period A means of minimizing this discomfort is 
most urgently needed The second observation derives from the fact that in a 
good many cases transurethral resection or even thorough dilatation wall bring 
about a cure so prompt, so complete and so permanent that the patient regards 
it as almost miraculous, while in other cases, where the treatment is earned out 
just as const ientiouslj r and with just as much effort to make it thorough, either 
the result falls short of being satisfactorj, or, after a penod of complete relief. 
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the original trouble returns Ill females, the fear of causing extrax osation exerts 
a constant pressure on the urologist toxxard conserx atism, and this is no doubt 
the cause of many not quite adequnte resections The fear of causing incontinence 
may prex ent adequate internal urethrotomy and dilatation It will be, therefore, 
the task of somo one to discover criteria for the adequacy of these operations 
comparable to those wo have for them in the male sex When this task is com¬ 
pleted I am confident that the treatment of urrnary tract infection in women 
already so much improved, will Aery probably approach as near to infallibility 
as xxe max hopo for in tho practice of medicino 

$55 S 17 th St, Philadelphia 3, Pa 
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THE RESEMBLANCE 01 HYPERTROPHA r OF THE PROSTATE TO 
CONGENITAL POLYCYSTIC DISEASE RECONSTRUCTION OF 
CAUSTIC LESIONS OF HYPERTROPHIED PROSTATE IN THREE 
CASES 

ROBERT F NORRIS, VERNON E MARTENS* and ROGER W O’GARA 

From the William Pepper Laboratory of Clinical Medicine, Hospital of the University of 

Pennsyliania, Philadelphia 4, Pa 

Some years ago the senior authoi, while studying the pathogenesis of potycystic 
disease of the newborn, w as impressed by the similarity of the lesions of this 
disease w ith those of so-called benign hypertrophy of the prostate Although 
there is not an obi ious relationship betw een the etiologies of the t\\ o diseases, it 
is believed that the anatomical similarities are worth recording since the detach¬ 
ment of dilated prostatic acini as isolated cysts has not been previously em¬ 
phasized as a feature of hypertrophy of the prostate 

MATERIALS AND METHODS 

Case 1 (autopsy No 49-146) was a Negro, aged 49, who died of hypertensive 
heart disease and uremia due to chiomc pyelonephritis Additional findings 
included widespread chronic passu e congestion and noil-suppurative pericarditis 
and pleurisy Case 2 (autopsy No 49-145) was a white man, aged 76, who died of 
cerebral hemorrhage mcident to arterial hypertension and arteriosclerosis Case 
1 (autopsy No 51-78) was a w lute man, aged 80, who died of arteriosclerotic 
heart disease comphcated by old and recent myocardial mfai etions 

At autopsy all tissues w ere fixed m a 10 per cent formalin solution Blocks were 
embedded m paraffin and sections were stained with Delafield’s hematoxylin 
and eosm In each case, two cubical blocks about 1 5 cm on a side were cut from 
the periphery of a lateral lobe and from the mesial aspect of the same lobe so as 
to include the floor of the urethra lateral to the verumontanum Several hundred 
serial sections, 10 micra in thickness, were cut from each block in a plane approxi- 
mately at right angles to the long axis of the prostatic ducts and acini Hyper¬ 
plasia of the stroma and abnormalities of ducts and acim were traced and studied 
in these sections Representative segments of each each block w cie reconstructed 
by the method previously described 1 2 

Case 1 Gross exanunation The prostate, which measured 4 cm in diameter, 
was only slightly enlarged (fig 1) No distinct nodules of hyperplasia were seen, 
but the stroma of the lateral lobes appeared to be more fibrous than normal In 
small areas lateral and posterior to the urethra, the acini w ere dilated to form 
minute cystic structures 

* Captain, MC, U S Navj Present address, National Naval Medical Center, Be- 
thesda, Md 

\ccepted for publication March 1, 1956 

1 Norris, R F and Herman, L Observations on the anatomic basis of congemtal polj - 
cistic ladneis Tr Am A Gemto-Unn Surg , 31 41-57,1938 

: Norris, R F and Herman, L The pathogenesis of polycystic kidneys reconstruction 
of cistic elements in four cases J Urol , 46 147-176,1941 
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Microscopic a\flimnation Beneath the urethra the fibromuBtular stroma 
appeared to be increased m amount The larger ducts howe\er, did not appear 
to be generally compressed (fig 2, t) Beta een this area and the penphen of the 
lateral lobes some of the acini a ere dilated and cy stic, but in the penphen of the 
lobe the acim were not dilated (fig 2 B) Corpora amylaeea were numerous 
Reeonstniction When traced m senal sections, the ducts emptying into the 
urethra were relatncly uniform and normal in appearance The acini m this area 
also appeared normal (fig 3, A) Reeonstniction of a group of acini near tbo 
periphery of tho lateral lobe showed a sbght uniform dilatation of most of them, 
but the configuration was not generally disturlicd (fig 3, B) 

Case £ Gross examination The prostate measured G cm in greatest diameter 
and w as enlarged as the result of nodular fibrous and glandular hyperplasia wluch 
distorted the normal structure (fig 4) The \ enimontanum was almost oblit¬ 
erated 



Fla 1 Cage 1 Croas-eection ot prostata Biro apprOTimntoly normal Patchy rustic 
dilatation of acini is liegununG in lateral lobes among bands ot fibrous hyperplasia 

Microscopic examination The ducts emptying into the urethra were sur 
rounded by dense fibromuscular stroma wlurh appeared to hat e compressed the 
ducts ni some areas (fig 6, A) and to hate allowed dilatation of the ducts in 
other localities Corpora amylaeea were numerous In tho lateral areas of the 
gland the acini were often dilated into multiloeulated structures lined bt singlo 
layers of flattened epithelium or by papillary' projections of epithelium which 
had the appearance of recent prohferatitc activity (fig 5, B) 

Reconstruction In serial sections and reconstructions the prastatic ducts and 
acini near tho urethra were irregularly dilated and the junctions of the acini 
with the ducts were often narrow and constricted Isolated cysts in this region 
wore not obscryed (fig 0) At the periphery of the gland howcier, there were 
numerous largo cy sts composed of enlarged coalesced prostatic acini which ended 
blindly m all directions Because of the complexity of the cystic dilatations it 
was not determined how many peripheral ncim still communicated with the 
prostatic duots (fig 7) 

(ate 3 Gross examination Tho prostate which measured 5 cm m greatest 
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Fig 2 Case 1 4, photomicrograph of prostate tissue near posterior urethra shows 
increased density of fibromuscular stroma and only slight proliferation of ducts B, photo 
micrograph of prostatic tissue of lateral lobe near capsule also shows slight fibromuscular 
hjperplnsia without dilatation of acini X30 


diametei it as enlarged as the result of nodular fibi omusculai hyperplasia En¬ 
larged acini weie sealcely -visible to the unaided eye The fibious nodules ap¬ 
pealed to have originated predominantly in the so-called lateral lobes The pos¬ 
terior uiethra in the plane of the vemmontanum was compressed by the nodules 
(fig 8) 
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Fio 3 Case 1 A, proatntio acini and duct emptying into urethra Reconstruction shows 
on!} slight irrogulont} and dilatation There are no isolated segmonta One inch on scale 
equals 100 microns in tissuo B prostatic acini m lateral lobe near capsule Reconstruction 
shows slight uniform dilatation of acini but no isolated segments Ono inoh on scale equals 
100 microns in tissuo 



hici 4 Case 2 Cross section of prostate Prostate is enlarged ns result of extensile 
fibromuscular and glandular hvpcrplasia of lateral lobe 
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Fig 5 Case 2 4, photomicrograph of prostate tissue beneath the urethra seen in 

upper portion of picture Ducts are surrounded bj stroma showing fibromuscular hy 
perplasn B, Photomicrograph of prostate tissue beneath capsule Acini are uniformly 
distended and anastomoses between acini appear to have resulted from rupture of 
septa X25 


Microscopic examination The prostatic ducts and acini close to the urethra 
w eie narrow ed oi occluded by squamous metaplasia Many of the acim contained 
corpora amylacea (fig 9, A ) Between the periurethral region and the periphery 
of the prostate, the lobulai structure w as destroyed by fibi omusculai hyperplasia 




Flo 6 Cose 2 Prostatlo noim and a duct emptying into urethra Reconstruction 
shows irregular cystic dilatation of duot and acini One inoh on scalo equals 100 microns in 
tissuo 



as n cyst Ono inch on scalo equals 100 microns in tissue 



hia 8 Case 3 Cro^s section of prostate Moderate enlargement is duo to preponder 
once of fibromnsciilar hyperplasia o\ cr glandular h\ perplosln 

2S1 


282 


NORRIS, MARTENS 4.ND o’GARA 



Fig 9 Case 3 A, photomicrograph of prostatic tissue beneath urethra seen in upper 
portion of picture There is little fibromuscular hj perplasia in this region Squamous 
metaplasia of ducts is apparent X25 B, photomicrograph of prostatic tissue of lateral 
lobe near capsule Fibromuscular hyperplasia of stroma is evident Some acini are irregu¬ 
larly dilated but others are small and atrophic X30 

of the stroma Many of the acini and ducts w ere small and atrophic Others em¬ 
bedded in bundles of muscle and connective tissue were nregulaily enlarged and 
distorted (fig 9, B) 

Reconstruction In leconstmotions made fiom serial sections, the irregularity 
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Fia 10 Caso 3 >1 prostntic acini and ducts emptying into urethra Reconstruction 
shows that ducts and acini are irregular!} dilated and somo are anastomosed Ono complex 
of intercommunicating acini is Isolated as a cyst in mid portion of illustration One inch 
on scalo equals 100 microns in tissue B prostatic acini in lateral lobe near capsule Recon 
struction shows moderate proliferation of acini which has resulted in dilatation and anas 
tomoscs botween them An isolated cystic complex is shown in lower mid portion of lllus 
tration One inch on scnlo equals 100 microns in tissue 

in size and shape of the ducts and acini w as demonstrated both in the areas near 
the urethra (fig 10 A) and in the region beneath the capsule (fig 10, B ) In both 
areas, segments of duets and acini were segregated as isolated cysts which did 
not communicate with other epithelial structures 

COMMENT 

Case 1 was selected for study since the prostate was considered typical of a 
man in early middle age The areas of glandular enlargement wore localized and 
not extensi\ c In the serial sections studied none of the enlarged glands w ere scon 
to be isolated as cysts Case 2 was selected since the prostate showed a prepon 
dernnee of glandular hy pcrplasia and case 3 a preponderance of fibromuscular 
hyperplasia Neither gland was unduly enlarged Greatly hy^pertrophicd prostates 
w ere not chosen for study because it was feared that the first changes in structure 
might be obscured in ad\ anced stages of the disease 

DISCUSSION 

In the case of polycystic disease of the newborn, eudcnco has been presented 
prc\ louBly by the senior author and his collaborators 1 1 that the embry ological 

* Noms R F and Tvson R M The pathogenesis of polv evstic livers Reconstruction 
of cvatic elements in two cones Am J Path 23 201-215 1047 

4 Norris R F and Tvson R M The pathogenesis of polvcvstic pancreas Itccon 
struction of cystic elements m one case Am J Pnth 23 4S5-409 1017 

‘Norris R I and Tvson R M The pathogenesis of congenital j>ol\e\*tie lung and 
it* correlation with polvcvstic disease of otlicr opitliclinl organs Reconstruction of cvxtic 
elements in two cases Am J lath 23 1075 1007 1047 
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development and differentiation of polycystic organs progresses while the C3 r stic 
lesions are being formed As a consequence of the epithelial cystic proliferation, 
the ducts or epithelial tubules eventually are pinched off as isolated segments or 
as dilated cysts This sequence of changes resembles the phenomenon of normal 
resorption of the provisional organ, the mesonephros In the latter instance, seg¬ 
mentation of tubules and isolation of glomeruli as cysts normally precede the 
resorption of these elements as the mesonephros degenerates 6 Since the first 
generations of tubules m the metanephros are also thought to be normally pro¬ 
visional, 7 ' 15 i\e have suggested that segmentation and cystic dilatation of the 
tubules m polycystic disease of the kidney and of other organs represent an 
extension of this normal process of resorption to a pathologic degree In effect the 
polycystic organ is abnormally provisional 1-5 The evidence presented m the 
recent paper of Lambert 15 may be interpreted to support this hypothesis In most 
cases of polycystic disease, hou ever, resorption of a large number of cystic ele¬ 
ments apparently does not occur As a consequence, instead of becoming smaller 
and disappearing, the polycystic organ progressively enlarges as the cysts increase 
m size Only in a few instances of so-called hypoplastic polycystic disease reviewed 
by Norris and Herman 1,1 and in polycystic disease of the pancreas described by 
Norns and Tyson 4 is there evidence that resorption of tubules and cysts may 
occur to a significant degree The provisional character of the polycystic organ, 
therefore, rarely includes the ultimate resorption of the majority of segmented 
epithelial structures 

The epithelial lesions of the hypertrophied prostate characterized by cystic 
dilatation of ducts and acini and by the isolation of blindly-ending cystic com¬ 
plexes resemble the lesions of congenital polycystic disease Again there is little 
or no evidence in this disease that a significant number of cysts are resorbed 
Moore 15 has emphasized, however, that m the case of so-called sclerotic atrophy 
of the prostate m v, hicli proliferation of fibrous tissue is extensive, epithehum 
and acim may actually disappear Thus m the involution of the otherwise normal 
glands, proliferation of fibrous stroma and resorption of epithelial elements may 

6 Felix, W The development of the urogenital organs In Keibel, F and Mall, F P 
(eds ) Manual of Human Embry ology Philadelphia J B Lippincott Co , 1912, vol 2, 
pp 752-979 

7 Kampmeier, 0 F tjber das Schicksal der erstgeformten Harnkanalchen dcr bleiben- 
den Niere beim Menschen Arch f Anat u Physiol , anat Abteil , pp 204-266,1919 

5 Kampmeier, 0 F A hitherto unrecognized mode of origin of congenital renal cysts 
Surg , Gvnec and Obst , 36 208-216, 1923 

9 Kampmeier, O F \Yeitere Stuaien uber die Entwicklungsgeschichte der bleibenden 
Niere beim Menschen Ztschr f Anat u Entwchlngsgesch , 73 459-500,1924 

10 Kampmeier, 0 F The metanephros or so called permanent kidney m part pro¬ 
visional and vestigial Anat Rec , 33 115-120,1926 

11 McKenna, C M and Kampmeier, O F A consideration of the development of poly¬ 
cystic kidney Tr Am A Gemto-Unn Surg , 26 377-3S3,1933 

l " McKenna, C M and Kampmeier, O F A consideration of the development of poly¬ 
cystic kidney J Urol , 32 37-43,1934 

u Lambert, P P Poh cystic disease of the kidney A review Arch Path , 44 34-58, 
1947 

14 Norns, R F and Herman, L The pathogenesis of hypoplastic polycystic kidneys 
associated with obstruction m the lower unnary tract Report of a case Bull Ayer Clin 
Lab , Pennsy lvama Hosp , 3 407-412,1941 

11 Moore, R A The evolution and involution of the prostate gland Am J Path , 
12 599-624, 1936 
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progress concurrently It is possible therefore that resorption of acini ma> also 
occur in cases of hypertrophy, particularly w hen found in the aged, such as in 
cases 2 and 3 of the present report 

Hyperplasia of the stroma in hypertrophy of the prostate is a more conspicuous 
feature than in polycystic disease The fetal connects o tissue in association with 
the polycystic lesions of the newborn is loosely arranged and appears to be no 
more abundant than the amount of supporting tissue anticipated for epithelial 
structures of this sue and extent Many cases of fibrocystic disease of the pan 
creas are exceptions to this statement in that the bulk of the pancreas often 
appears to be preserved by proliferation of fibrous stroma when only remnants of 
ducts and acini are present If the child survives for a time, the fibrous stroma of 
the pancreatic lesions may become scarred and hynlrne Likewise the stroma 
about the lesions of congenital cystic disease m the adult, notably in the kidney, 
is also often scarred, but shows little evidence of actn e hyperplasia In general, 
however, proliferation and segmentation of the epithelial structures appear to 
be the principal lesions in polycystic disease In the case of hypertrophy of the 
prostate, on the other hand, few agree with Motz and Pereamau 18 and Swyer 17 
that adenomatous hyperplasia of the acini is the primary lesion Heischauer 18 19 
Poliak, 30 Doming and Neuman, 31 Le Due, 33 and Moore 3 34 support the most 
widely held view that the initial lesion is hyperplasia of tbe fibrous and muscular 
stroma According to this hypothesis, acinar hyperplasia 13 a secondary mamfes 
tation of the disease Regardless of which concept is the correct interpretation, 
the fact remains that cystic dilatation and segmentation of epithelial structures 
occur in both diseases 

The objection may also be raised that polycystic disease of the newborn differs 
from hypertrophy of the prostate in the short time required for its dc\ elopment 
It should be stated, however, that this difference mav be more apparent than 
real if the rapidity of all embryologic development is taken into consideration 
So far as the writers know, neither polycystic disease nor hypertrophy of the 
prostate ha\e been reproduced experimentally m animals The cause of each 
disease, therefore is obscure Whether there are etiological factors m common 
is still unknov n but the possibility should not bo ignored In tho case of hyper 
trophy of tho prostate, the belief persists that imbalance of endocrine secretions 

11 Motx B and Pereamau Contribution a 1 dtude de 1 Evolution do 1 hypertrophlo do 
In prostato Ann d mnl dcs org gemto unn 23 1521-1548, 1905 

17 Swyer G I M Somo observations on the pathological anatom} of bomgn prostatic 
enlargement J Path nnd Bnct 68 305-376 1944 

** llcischauer F Dio Entstehung dcr sogenonnton Proslatohypcrtrophio Virchow* 
Arch f path Anat 268: 35G-3S0. 1926 

Roificbauer F Uber dio lormale Gencse dor sogonnnnton Prostatohypertrophic 
Bruns Bcitr i Uin Chlr 160 460-483 1034 

w Poliak W Zur Gcncse der Prostatohynertrophio Ztschr f Urol 31 47-07, 1937 
11 Doming C L ondl'scumnn C Earl} phases of prostntic hyperplasia Surg Gyncc V 
Obst 68 155-100 1930 

33 Le Due, I E The anatom} of tho prostate and tho patholog} of carl} benign hvpcr 
tronh} J Urol 42 1217-1241 1930 

h Moore It A Benign hypertroph} of tho prostate A morphological stud} J Urol 
60 6S0-710 1043 

Moore It A Bomgn hyportropln nnd carcinoma of tho prostate Occurrence nnd 
experimental production in animals Surger} 16 152-167 1944 
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is the cause of the disease The evidence in favoi of this hypothesis may be found 
in the renews of Hirsch, 26 Poliak, 20 MacCallum, 26 Moore, 24 Huggins and Web¬ 
ster, 27 Richtci , 2R and Reischauei 29 Endocrine disturbances dunng pregnancy, 
however, ha\ e not been extensively investigated as a cause of polycystic disease 
From the foregoing discussion, the conclusion seems warranted that the simi¬ 
larity of the lesions of hyperti ophy of the prostate and of congenital polycystic 
disease aie important not only because lesions of embryologic development can 
be mimicked in the oigans of adults, but also because the tv o diseases may have 
etiologic factors in common 


SUMMARY 

The similarity of the lesions of hyperti ophy of the pi ostate and of polycystic 
disease of the newborn is described, and the lesions in the prostate are lllustiated 
by means of reconstructions from serial sections in three cases The significance 
of this similanty is discussed 

The authors wish to thank Mrs James Butcher for preparing the diawings 
of the reconstructions, Miss Dorothy J Loeb for preparing the serial sections, 
and Mr R L Chapman for the photomicrographs 

“ Hirsch, E F Pathology of prostatic hypertrophj J Urol , 35 227-234, 1936 

16 MacCallum, W G Pathologic phi Biology of the prostate Physiol Rev , 17 73-91, 
1937 

17 Huggins, C and Webster, W O Duality of human prostate in response to estrogens 
J Urol , 69 25S-266, 1948 

15 Richter, W H Morphologisch evpenmentelle Untersuchungen zum Problem der 
Prostatohypertrophie, morphologisch-e\penmentcller Toil Ztschr f Urol , 43 185-208, 
1950 

59 Reischauer, F fiber die formale und kausale Genese von Prostatohypertrophie und 
Prostntkarzinom Ztschr f Urol , 43 353-375,1950 
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CARCINOMA OF THE PROSTATE FIVE-YEAR FOLLOWUP 
OF PATIENTS TREATED BY RADICAL SURGERY 

JAAirs C KIMBROUGH (COL MC USA) 

From the Deportment of Urology Walter Reed Army Hospital Washington 12 D C 

The difference between curable cancer and incurable cancer is simply the 
difference between detection and adequate treatment “on time' and detection 
and treatment ‘ too late ” 

Early detection is essential for cure by radical surgery This detection can be 
made only by periodic examination of men past 40 When clinical symptoms 
occur the disease process is too far ad\ anced for cure by any form of treatment 
The incidence of cancer of the prostate has increased during the past two 
decades In 193o l Rich reported an mcidence of 14 per cent in 292 consccutno 
autopsies m patients o\er 60, Baker, 5 1953, reported an mcidence of 24 per cent 
Since carcinoma of the prostate is chiefly a disease of men past 50 the increase 
is due in a great measure to the fact that more men are living longer 1 


Table 1 Age group per population * 


\«r 

Population 

Aft Over 48 Yre. 

A*e Over 65 \ n 


m!UUni 

f*r cent 

f<r cent 

1850 

23 0 

12 4 

2 0 

1000 

70 0 

17 8 

4 1 


152 0 

23 4 

8 2 

2000* 

200 0 

41 0 j 

14 0 


* Forecast 


Table 2 Incidence of carcinoma of prostate by age group A 


A*e 

Per Cent 

40-49 

4 

50-60 

5 

00-69 

IS 

70-79 

32 

80-00 

4S 

Over 00 

83 

Total over SO 

63 S 


The population of these United States has more than doubled since 1900 A 
part of this growth can bo attnbuted to the increased longevity rather than to 
the addition of now young stock The internal structure of the population is 
shifting toward an increasingly greater proportion of older people 

Read at annual meeting Mid Atlantic Section of Amoncan Urological Association Hot 
Springs. Va April 20 1050 

1 Rich Arnold Rice Occult carcinoma J Urol 33 213-210 1935 
J Bake r .Roger 8tudiea in rancor prevention Ann Surg 137 20-31 1053 
* Volz C J ^Innpowe^ prospects JAMA 147 1310-1320 1951 
4 IIir<t \ F and Bergman T R Cancer 7 130-141 1051 
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Table 3 Prostatism among‘ urologic admissions to Howard University 


Urologic Admissions 
1945-1954 

Casts of Prostatism 

! 1 

Benign 

Malignant 

2856 

i 805—28% 

603—21% 

202—7% 


Ca prostate 1 in every 14 urologic admissions 
Ca prostate 1 in ev ery 4 cases of prostatism 


Table 4 


BPH 

Carcinoma 

Total 1 

% Ca 

801 

164 

965 

17 


Life expectancy in 1900 was little more than 45 years At present time this 
expectancy is more than 65 years In 1900, 4 1 pei cent of the population was 
over 65 and 8 2 per cent m 1950 The estimated percentage of this group is 
14 per cent m 2000 A D is shown m table 1 
Table 2 shows the increased mcidence occurring as the age of the individual 
became greater 

Jones 5 found an mcidence of carcinoma of the prostate of 1 m every 14 urologi¬ 
cal hospital admissions and 1 m every 4 cases of prostatism (table 3) 

At Walter Reed Army Hospital, during the period 1940-1953, there were 
164 (17 per cent) carcinoma cases m 965 patients treated for prostatism (table 4) 
A review of these data emphasizes the increasing number of individuals each 
year with cancer of the prostate and the importance of early detection and 
radical surgical treatment 

American medicine has adequate organization for early detection of cancer 
of the prostate There have been numerous publications m the popular lay press 
concerning the importance of early diagnosis, chiefly of the female breast and 
cervix Rarely has mention been made of the importance of periodic examination 
of the prostate and male genitalia Cancer of the prostate is readily detected 
earl}’' in 80-90 per cent of cases 

In the cancer detection clinics of the Washington, D C , vicinity, less than 
20 per cent of those reporting for examination are men 6 This sunply indicates 
that the male has not become “cancer minded” and is neglecting the periodic 
examination of the prostate before it is too late for surgical cure 

Digital rectal exammation is the only clinical procedure by which early 
detection can be made A nodular or hard prostate or fixed prostate demands 
further investigation The rectal examination has been more than 90 per cent 
accurate m the Urology Service, Walter Reed Army Hospital The digital rectal 
exammation and open permeal biopsy when indicated have given the correct 
early diagnosis m almost all cases 

When clinical symptoms are present only 5 per cent are amenable to surgical 
cure More than 80 per cent have origin m the posterior lamella and would 

* Jones, R F J Nat Med Assn , 47 147-157, 1955 
s Personal communication, Tumor Registrj , AFIP 
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Table 6 Methods of diagnosis’ 

Digital rectal examination 

Digital rectal examination and perineal open biopay 

Transurethral resection 

Perineal needlo biopsy 

Cytology 

Retosteroids 

Enzymes Acid phosphatase 

Alkaline phosphatase 

Chymotrvpsm 

Ronmn 


probably not bo detected early by transurethral resection Perineal needle biopsy 
has been accurate m late cases, in which it is not necessary', and often gn es a 
misleading negatn e result in the early stages of the disease 

Acid phosphatase, alkaline phosphatase, renmn, and chymotTypsm deter 
minations and positn e x ray findings are indicative of late manifestations 
Androgen determination has not been helpful Cystoscopy is of bttle inlue in 
early cases Cytological examination has doubtful ialue, its chief benefit is due 
to the fact that a digital rectal examination is necessary to obtain the specimen 
for study 

Estrogen therapy will reduce the fnxo of the nodules and lessen the hardness 
m 80 per cent of cases 

TREATMENT 

Radical surgical extirpation is indicated in the following types of patientB 

1) Tho malignant process has not extended bey'ond the capsule of the prostate 
or seminal vesicles or encroaches upon the region of the membranous urethra 
os demonstrated by rectal palpation The gland must be freely mo\ able fixa 
tion indicates extension beyond tho capsule 

2) Tho absence of evidence of metastoses 

3) A good surgical risk with life expectancy of more than 2 y ears Age alone 
does not contraindicate radical surgery if the patient is in good physical eondi 
tion Tho youngest m the senes of 50 radical operations nns 43, next youngest, 
61, the oldest 82 and the average age was 04 

Borderlmo cases (in which tho local extension is doubtful) are gn en preopern 
tne estrogen therapy pnor to radical surgery These cases are treated by radical 
surgery because tho mortality is minimal and the problem of subsequent unnan 
retention is eliminated 

In case tho pathological examination of tho tissuo rcmoi ed indicates extension 
bey ond the excised parts, castration and hormono therapy arc begun without 
delay Eight patients hai o been treated in this manner, 5 of these are living 
and uell at 5 y cars, 2 arc dead of carcinoma, and 1 of coronary disease 

Gold isotope injection into the prostate nnd penprostate tissue ns a cumin e 
treatment for patients with local extension has been used with faiorahle results 
in some urological clinics It has not been used at 'Walter Reed Army Ilospitnl 

7 Colbi F II Carcinoma of tho prostate J Urol 69 707—SOG 1D53 
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Table 6 Three year survival m carcinoma of the prostate 



Cases 

3 yr Survival 

Control (Nesbit and Plumb) 

273 

% 

22 

Stilbestrol (Nesbit and Baum) 

143 

49 7 

Castration (Nesbit and Baum) 

239 

53 4 

Castration and stilbestrol (Nesbit and Baum) 

159 

66 

Endocrine therapj plus radical prostatectomy 



(Scott) 

21 

85 7 


Palliative treatment is given to patients in which the disease is too widespi ead 
to be cured by radical surgery and those in v hich the pathological report indi¬ 
cates that the malignancy was not completely removed by the operative pro¬ 
cedure Palliative therapy is initiated without delay m these patients This 
treatment consists of castration and estrogen therapy m dosage of 5-50 mg 
daily as tolerated TACE has given good results m some patients, but has not 
been used to an extent and duration to justify proper evaluation 

When the beneficial effects of castration and estrogen therapy become in¬ 
effective and no longei give relief, androgen, teroptenn and other “fringe cancer 
remedies” are given a trial Transurethal resection and cystostomy are occa¬ 
sionally indicated Pain in terminal cases may be relieved by irradiation, pre¬ 
frontal lobotomy, and chordotomy Adrenalectomy has been done in three 
patients to relieve pam when other measures failed 

Postoperative followup, x-ray and serum acid phosphate determination are 
carried out at 3-month intervals during the first and second years and annually 
after the second year 

Colston and Brendler 8 have reported patients in whom the initial rectal 
examination indicated extension beyond the capsule who were rendered available 
for radical surgery by preoperative estrogen therapy and/or castration The cure 
in these patients is questionable, certainly life has been prolonged and the 
distress ameliorated 

Winfield W Scott 9 leported a series of 21 cases treated by radical suigery 
4 months to 4 years following estrogen therapy and castration The 3-year 
comparative survival rate shown m table 6 demonstrates the value of this 
procedure 

Technique of the operation The permeal approach was used m all but 1 case 
m which the retropubic procedure was done The gland and seminal vesicles 
were usually removed m one piece with as httle manipulation as possible The 
anterior layer of the fascia of Denonvilliers was removed The seminal vesicles 
and the surrounding fascia were extirpated The ureteral orifices v ere t isuahzed 
and cathetenzed if ureteral damage was imminent The anastomosis of the 
bladder neck to the urethra and triangular ligament n as made watertight After 
the operation the thighs were wrapped and lowered si on ly 

« Colston, J A C and Brendler, H Endocrine therapy m carcinoma of prostate J A 
M A , 134 848, 1947 

s Scott., W W Endocrine control of carcinoma of prostate Cancer, 6 248-265, 1953 
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The posterior layer of Denom fibers’ fascia was left intact to a\oid rectal 
injury This practice is debatable Its removal leayes tho rectum thin and bare 
but might decrease the rate of recurrence 

PROGNOSIS 

During the 11 year period 1010-1950, 100 patients were treated for carcinoma 
of the prostate A 6 year followup has been earned out and tho sun lval rate 
ascertained Fifty six (56 per cent) were treated by radical operation, 44 (44 per 
cent) were too far advanced for radical surgery and were treated by palhatiyo 
measures 

Table 7 shows the 5-year survnal rate 


Table 7 Carcinoma of prostate Fire year survival rale, II alter Feed 1 rmy 
Hospital lSlO-mo 


Total P»tLmU 

Living 

Bead 

UnkncrwB 

Pii. : 

1 R " L 

| Total 

1 P » L 

| Rid. 

Total 

Pal | 

M 1 

Total ! 

Pal 

Rad 

| Toul 

44 

56 

100 

I 11 ' 

36 

47 ' 

31 

15 

46 

2 

5 ' 

7 

44% 

66% 


25% 

(H 3% 

47% 

70 5% 

26 8% 

40% 

4 5%' 

8 D% 

7% 


Thirty-six patients (64 3 per cent) treated by radical surgery are In mg and 
well at the end of 5 years Eloycn (25 per cent) treated by palhatixe measures 
survned 5 years This 5 year sunny al rato compares favorably or parallels the 
5 year survual rate reported by Colby' Jewett, 10 and others It establishes 
definitely tho great advantage of early diagnosis nnd radical surgen 
Fifteen patients who underwent radical surgery' are known to be dead, Jour 
died of cancer and clctcn died of other causes Almost all tho 31 deaths m tho 
palliative group were due to cancer 

One hospital death followed radical surgery A jiaticnt SO years of ago, after 
uneventful recovery', died of pulmonary embolism on the thirteenth post 
operative day 

CONCLUSIONS 

Digital rectal examuiation should be done annually m nil men o\cr 40 years 
of nge 

Tho nodular hard or fixed prostate should hare open surgical biopsy 
rolloyytng early diagnosis, radical surgery is tho treatment of choice 
Annual digital rectal examination of men over 40 followed by adequate 
biopsy and radical surgery offers the only hope of reducing the mortality nnd 
morbidity of prostntic carcinoma. 

“ Jowott II J Radical perineal prtHtulcclomj for cArcinonm JAMA IBS 1030- 
1041, lOSt 
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RAPID SPECIATION OF THE GENES PROTEUS 

ROBERT E HOYT, MIRIAM SELTZER and M J PICKETT 

From Damon of Laboratories, Cedars of Lebanon Hospital and Department of Bacteri¬ 
ology, Unaersity of California, Los Angeles, Calif 

Members of the genus Proteus have become the object of increasing interest 
in recent years, mainly because of their resistance to antibiotic drugs and their 
apparently increasmg presence m mfections Potee, Wnght and Fmland studied 
the in vitro response of recently isolated strains of Proteus to antibiotics, and 
found certain variations with respect to species, P mirabihs generally being 
more susceptible than the other members of the group when tested against 
penicillin, chloramphenicol and streptomycin P vulgaris strains were suscept¬ 
ible to tetracyclme analogues, whereas P morgann andP rettgen were of varying 
sensitivity and P mirabihs strains v ere moderate!}' to highly resistant 
The importance of Proteus strains m unnary infections is well known, and 
considerable evidence links Proteus to intestinal disorders, particularly entero¬ 
colitis in infants The observations of Potee et al suggest that speciation may 
have more than a taxonomic value, and may furnish a guide to empirical anti¬ 
biotic therapy m cases where it may not be practical to carry out in vitro sensi¬ 
tivity studies With this in mind we have investigated the speciation of the 
genus Proteus with the aim of providing a scheme which can be followed in an 
office laboratory and making use of rapid procedures similar to those desenbed 
for the identification of the entenc organisms (Pickett, Scott and Hoyt) 

Bergey’s Manual of Determinative Bacteriology divides the genus into four 
species which are separated on the basis of carbohydrate fermentations and on 
mdole formation However, Proteus is a proteolytic and ammonifying organism 
whose fermentative abilities are somewhat limited and variable, thus, such 
qualifying terms as “(delayed)”, “(ordinarily)” and “occasionally” appear in 
the key to the genera Obviously reactions w hich are likely to be delayed are not 
suited to rapid identification, so we have selected certain others for study wduch 
are brought about more promptly by those strains which are positive These 
mclude the mdole and Yoges-Proskauer tests, H ? S production, gelatin liquefac¬ 
tion and the formation of acid from mannitol (The latter reaction was mcluded 
because it is needed to distinguish P morganu and P rettgen, and is more prompt 
than the fermentation of sucrose ) In addition to these tests, reactions on sucrose 
and mannitol were recorded so that the strains could be identified according to 
the Bergey scheme 


PROCEDURE 

Strains of orgamsms presumed to be members of the genus Proteus were 
isolated m the course of routme study of stool and urine specimens Colonies 
which showed no fermentation of lactose on differential media w ere transferred 
to slants of Kligler’s iron agar medium Those orgamsms which fermented de\- 
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trose but not lactose were tested for urease production using tablets sinulnr to 
those described by us but modified to conform to the formula of Christensen 
Since the urea substrate is weakl} buffered, the reaction cataljzed bj urease is 
rapid and in most cases can bo read in 2-3 hours Cultures which are positive 
at this time usunllv turn out to be Proteus strains, although an occasional para 
colon organism is able to bring about rapid hjdroljsiB of urea Organisms which 
were lactose negative and urease positivo were tested for their ability to ferment 
sucrose, maltose and mannitol usuig the tablot substrates described by Pickett, 
Scott and Hoyt The Voges Proskauer test was performed using the pyruvate 
tablet described by Pickett and indole formation was tested using the trypt°~ 
phane substrate tablet Gelatin liquefaction was demonstrated by i mm ersing 
strips of photographic film in a suspension of the organism being tested Lique 
faction was shown by tho clearing of the film base as tho digested gelatm sbps off 

The use of tablet substrates* will be described m detail elsewhere m connection 
with studies on paracolon and related micro-organisms In brief, each tablot 
contains the ingredients necessary to study a single reaction, a tablet is dissoh ed 
in 1 ml distilled water and seeded with 2-3 drops of a heavy inoculum In this 
small volume the reaction takes place rapid!} and is not disturbed by tho pres 
ence of an occasional contaminant The indole and Voges Proskauer reactions 
are read at 4 hours, ICovak’s reagent is uBed to develop the color in the indole 
test, and solutions of alpha naphthol and KOII are used m the Voges Proskauer 
reaction as described by Bamtt The gelatm and fermentation tubes w ere read 
at intervals up to 48 hours, m practically all cases fermentation could be detected 
m 4-8 hours Gelatm liquefaction is usually rapid being observ ed in 2-4 hours, 
but negative teats were held 18-24 hours before discarding HtS formation was 
observed in tho Kbglor iron agar tube All incubations were at 37°C 

It has been shown that in carrying out the rapid detcrmmationB the size of 
the inoculum is v erv important We have found that a satisfactory inoculum is 
prepared by suspending the growth from the Kligler slant (or anj agar slant 
giving comparable growth) m 1-1 5 ml distilled water The surface of the slant 
should be approvimately 20 nun long to give a suspension of sufficient densit} 

RESULTS 

It became apparent at once that certain reactions usuall} appeared m com 
bination Thus, those strains which wore HjS producers in most cases liquefied 
gelatm, whilo strains which did not liquef} gelatin nover produced H-S How 
ever, 6 strains which were H-S negative wero gelatin positive these were cul 
turall} identified ns P mirahihs since all were Voges Proskauer positive mid all 
but one fermented sucrose Inasmuch as H-S production is apparent from in 
spection or the Kligler slant and gelatin liquefaction con lie determined mpidl}, 
we considered theso features ns points for prelimmnr} separation As gelatin 
liquefaction appeared to be slightly more sensitive, it was chosen to be used 

Thoso strains which were gelatin liqueficrs could be separated into two distinct 

• Substrate tablets were obtninod from K 03 Scientific Products Coropanv P O Bov 
G6514 Los Angeles Calif 
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Table 1 Speciation of 104 strains of Proteus 


Reactions 

No Strains 

Designation 

I Gel itm liquefied 

A Indole + 

Voges-Proskauer — 

Maltose + 

Mannitol — 

Sucrose + 

B Indole — 

Voges-Proskauer + 

Maltose — 

Mannitol — 

(Sucrose -f 61) 

II Gelatin not liquefied 

A Indole + 

Mannitol + 

(Sucrose + 4) 

B Indole + 

Mannitol — 

(Sucrose + 2) 

78 

l 

ii 

P vulgaris 

67 

P mirnbihs 

26 

1 

5 

P rettgeri 

21 

P morgann 


Table 2 Proposed key to the speciation of the genus Proteus 


I Gelatin liquefied, HjS usually produced 

A Indole formed, acetyl mcthyl-carbmol not formed 
B Indole not formed, acetyl-methyl-carbinol formed 
II Gelatin not liquefied, HjS not produced 
A Indole formed 

1 Mannitol fermented 

2 Mannitol not fermented 


P vulgaris 
P mirnbdis 


P rettgeri 
P morgann 


groups on the basis of the Voges-Proskauer and indole tests Of 78 strains tested, 
67 were Voges-Proskauer positive and indole negative, while 11 gave the recip¬ 
rocal pattern The 11 strains gave the characteristic reactions of P vulgaris, 
fermenting maltose but not mannitol or sucrose The 67 strains were identified 
as P mirabihs, none fermented maltose or mannitol, and 61 fermented sucrose 
Thus it appears that the three points of gelatin liquefaction, indole formation 
and the Voges-Proskauer reaction can distinguish P vulgaris and P nurabilis 
from each other and from the other members of the genus 
All those strains which were unable to liquefy gelatin weie indole positive 
and v ere found to be either P rettgeri or P morgann Separation was based 
upon the ability to ferment mannitol, 5 strams fermented mannitol, 4 of which 
also fermented sucrose, and were considered to be P rettgeri Sixteen strams 
were unable to ferment mannitol, and of these 2 were able to ferment sucrose 
This group vas classed as P morgann The results are shown m table 1, and 
the suggested key is outlined in table 2 
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DISCUSSION 

The hey aa presented here has several points to recommend it In the first 
place, it depends upon reactions which are uniform rather than the more \ finable 
sugar fermentations Second, the number of testa nctuallj required to specinte 
the strains is reduced to four, gelatin liquefaction, formation of indole and acet}l- 
meth} 1-carbinol (Voges Proshauer reaction) and the fermentation of mannitol 
These tests are convenient to perform using the tablet substrates, and the reac 
tions take place rapid!} The fermentation of mannitol is tho onh one which 
may be delayed while tho other rcactioua arc read after 4 hours (the hquefac 
tion of golatin is almost imanably apparent at this time) It is worth observing 
that m case HjS is produced on the Khgler slant it is not necessarj to inoculate 
mannitol, since speciation is accompbshed on the basis of tho indole and Voges- 
Proshauer reactions with these organisms 

The possible value of such information relating to antibiotic therap} has been 
suggested in the opening section Another benefit to be derived from tho practice 
of complete identification lies in the higher level of bacteriological performance 
which it promotes It is our feeling that a bacteriologist should attempt to name 
organisms isolated whenever possible Good professional standards seem to 
demand that such an effort be mode, and furthermore, the analysis of published 
material wall become much more valuable when bacteriological identifications are 
os complete as possible 

SUMMARY 

A he} to the systematic speciation of the genus Protons is described, based 
on the four species recognized in Bergen’s Mamj\l Identifications are made 
on the baas of tests for indole, acetj 1 methyl carbmol (the Voges Proskauer rcac 
tion), gelatin liquefaction and fermentation of mannitol using the rapid sub¬ 
strate technique The procedures give results which compare well with tho 
Bcrgey he} and are much faster, in most cases identification of species can be 
made after 4 hours’ incubation All can be performed conveniently in the office 
Inboratorj 
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AIR CYST OMAN OMETER 
HOSSEIN GOLJI* 

From the Department of Urology, Wayne University College of Medicine, Detroit 26, Mich 

Cystometiogiam study m urological patients is an almost routine procedure 
for a complete and satisfactory workup Diagnosis and understanding of the 
bladder detrusor contractility and adaptability aie two of the prerequisites re¬ 
quired foi adequate treatment of any prostatie or obstructing lesion of the lower 
unnary tract In spinal cord and bram injuries, tumors, and m specific or non¬ 
specific infections of tlus system, cystometrogram study is of great value It 
helps m the understanding of the various neurological disturbances of the blad¬ 
der and in the proper management of patients Also, a routine cystometrogram 
study m many instances has been the key in detection of neurological diseases 
which would not have been suspected otherwise 

To accomplish the aforementioned purposes a few- models of cystometer are 
available such as Rose’s 1 evolving drum, Lowsley’s mechanical pressure gauge, 
Munro’s watei manometer, Landes electiocystometrograph, Milam and Leber- 
man lecoidmg cystometei, electrocystometei of Lloyd Lewis and mercury cyst¬ 
ometer of Muschat All these devices are accurate and well designed particu¬ 
larly the last two, w'hereas for routine use and examinations they are heavy, 
difficult to handle, expensive and necessitate extra equipment 

It is the purpose of this paper to present another model of cystometei which 
I call the air cystomanometer This apparatus is similai to a blood pressuie 
device and is very easy to carry around and to use everywhere It is composed 
of the following pieces of equipment (fig 1) a) one manometer showing 0 to 
160 mm of mercury pressure, b) a 50 cc syringe, c) four pieces of No 18 rubber 
tubes and d) three 3-w r ay stopcocks All parts of the apparatus are removable 
and therefore they may be readily sterilized after each use 

After connection of the device with an indwelling Foley catheter, directions 
for the operation of the air cystomanometer are as follows (fig 2) 

1) Set the manometer to zero by connecting the bladder with gauge through 
the stopcocks 2 and 3 and moving the gauge to the level of the bladder Also, 
draw the desired amount of air into the syringe through the stopcock 1 (fig 2, a, 
first step) 

2) Set the stopcocks 1 and 2 m such a position that the air may be injected 
into the bladder (fig 2, b, second step) 

3) Adjust stopcocks 2 and 3 in such a position that intravesical pressuie may 
be read on the manometer (fig 2, c, third step) After reading intravesical pres¬ 
sure the manometer may be set back to zero by connecting the gauge with 
atmosphere through stopcock 3 

4) Repeat the above procedures for second, third and fourth times and so on 
until the maximum capacity of the bladder is reached 

Accepted for publication December 14, 1954 
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Fig 3 


The rubbei bulb between stopcocks 2 and 3 prevents any leakage of drops of 
urine mto the gauge 

To get satisfactory and uniform results a) use intact tubes and connect 
the different parts of apparatus hermetically to prevent the leakage of air b) 
Put the patient m a supine and flat position to prevent changes from the extra 
pressure exerted by abdominal contents c) Use a Xo 18 Foley cathetei with a 
5 cc bag foi cathetei retention Keep slight tension on it 

Interpretation of the results of the examination he m the understanding of 

a) Contractility of the bladder detrusor (stretch reflex) This is the first rise 
of the handle right after connecting the bladder with the manometer when the 
air is injected 

b) Adaptability of the bladder detrusor which is recorded v, lien the handle of 
manometer stays fixed within 1-2 minutes after connecting the bladder with the 
gauge 

c) Instability of the bladder detrusor contractility (fibrillation of the bladder) 

d) Maximum voluntary pressure for voiding (maximum intravesical pi essure) 

e) Capacity of the bladder, desire of urination, and the subjective sensory 
changes 
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CONCLUSIONS 

The use of tho air cystomanometer has proved to be comparable to the other 
types of complicated devices in regard to accuracy 

Tho air evstomanometer is much less cumbersome and may be used every¬ 
where 

This device is lnoxpensu e and simple 

One maj quickly learn to handle this apparatus and the principle by which 
it works 

No complications or morbidity have been noticed during or after the use of 
this device in a senes of over 100 cases 
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A SELF-SEALING MODIFICATION OF THE FOLEY CATHETER 

JOHN A HUTCH 

One of the most awkward maneuvres m common usage by urologists is the 
filling and emptying of the balloon of the Foley catheter The insertion of a small 
glass ball into the lumen of the rubber tube through u hich the balloon is filled 
greatly simplifies this procedure The glass ball is advanced up the lumen of the 
mlet tube to a point at which the diameter of the ball is greater than the diam¬ 
eter of the lumen of the tube At this point the elasticitj r of the rubber tube grips 
the ball tightly and seals the tube To open the valve pressure is apphed on the 
mlet tube over the glass ball See figure 1, A and B 
To fill the balloon of a catheter so equipped is accomplished by inserting the 
tip of a syringe filled with v ater into the open end of the mlet tube leading to 
the balloon This is operated with the right hand Pressure over the glass ball 
exerted by the thumb and index finger of the left hand opens the valve, then the 
contents of the syringe are emptied, filling the balloon The pressure exerted by 
the left hand is then released, closing the valve To release the contents of the 
balloon, pressure is exerted over the glass ball, opening the valve 



A second feature has been the redesigning of the mlet tube to accomplish 
two purposes 1) to prevent inadvertent escape of the glass ball, 2) to allow 
any standard syringe to fit the end of the mlet tube snugly Figure 1, C is a 
sagittal section of the redesigned inlet tube with the glass ball m place 
The catheter has been m use for 18 months and has performed quite satis¬ 
factorily during that time 

I \\ ish to thank Mr E S Outwm and C R Bard, Inc for their help in design¬ 
ing this catheter 

2100 Monument Btvd , Pleasant Hill, Calif 
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■ Consistently good visualization * Well tolerated systemically and 
locally ■ Small volume to inject (20 cc.) ■ Rapid excretion permits 
visualization within 5 to 15 minutes 

Ampuls of 20 cc. with 1-cc. ampul for sensitivity testing 

Each cc. of Renografin contains 760 mg of diatrizoate sodium and 
methylglucamine m an aqueous medium 


■ tMOOKATtfl I 15 A tQUm TWAOtKAH K 


r W 'f 




if 


*//^X’ 



s 1 






Taste is as important 
to your young patients 
as antibacterial 
effectiveness 


is to you •• 
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For controlling cough 


RflIWILAII IS AT LEAST AS EFFECTIVE AS CODEINE 

Milligram for milligram, 

Romilar is equal to codeine 
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_ __ antitussive_effect 


For avoiding unwanted side effects 


ROMILAR IS CLEARLY BETTER THAN CODEINE 

Non-narcotic, 

non-addicting—_ 

does not cause drowsiness, 
nausea, _ 
or constipation 




Hoffmann-La Roche Inc NutleyN J 
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In urinary tract infections, urised’s double-quick 

and dual-powered formula provides instant pam relief and 

prolonged effectiveness. 


relaxes painful In minutes— urised relaxes and rebeves painful smooth muscle 
muscle spasm spasm through the parasympatholytic action of atropine, 
hyoscyamine and gelsemium Spasm is quickly overcome, 
emptying of the bladder facilitated, urinary retention minimized 

provides potent In minutes— urised’s methenamine, salol, methylene blue 
BACTERIO8TA8IS and benzoic acid police the urinary tract to combat bacterial 
growth, reduce bacterial and pus-cell content, and 
encourage healing 

active aoainst urised’s double-quick antispasmodic and pain-relieving 
all symptoms action is coupled with similar swiftness in relieving urgency, 
dysuna, frequency, and burning 

safe urised fnay be confidently prescribed for treatment of Cystitis 
Pyehtis Prostatitis Urethritis Other Urinary 
Infections There is virtually no danger of untoward reactions 


Send for literature and clinical trial supply of urised 
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CHICAGO PHARMACAL COMPANY 

5547 N Ravenswood Ave , Chicago 40, Illinois 
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CYTAL PREVENTS 

During Resection 

Intravenous hemolysis 

Hard blood clots on both loop and prostatic bed 
Clouded Vision 
Obscure bleeding points 
Prolonged operation time 
Secondary infection 
Postoperative 
Prolonged postoperative bleeding 
Obstruction of the irrigation catheter 
Frequent irrigation (Q 1*4 hrs. instead of Q 15 min.) 
Tissue irritation 
Slow wound healing 



♦A concentrated aolutlon of hexitola and paraben* 

1 C. D Creery Hemolyais and Trananrethral Reaactkm. A Review 
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Z. T L. Scholia H. J Hammer k. L.R. Reynolda Clinical uaa of Crtal in Urology 
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MOW- LIGHT INSURANCE! 

If you have had the experience of a lighting battery failure during a cystoscopy 
or resection, you will especially appreciate our newly developed 7100* battery 

This National battery is rechargeable can be maintained at 4V peak-power 
. puts an end to avoidable, embarrassing lighting failures A visual indicator shows 
at a glance the amount of available service A built-in clear reading voltmeter gives 
you accurate control for longer bulb life Also built in is a short circuit buzzer that 
instantly signals a defective cord or instrument It uses no dry cells with the disadvantage 
of uncertain age Instead the 7100 battery with built-in charger serves continuously jOst 
like your reliable car battery and with no expense other than the trifling cost of an 
occasional overnight charging 

It is ground-free, shock-proof and non-spillable Storage cells last years, can be 
economically replaced The handsome molded case is sturdy, with tough, scratch-proof 
exterior Tight gnpping spring action terminals accept all makes of cord tips 

This new efficient lighting battery gives you real light insurance Ana it will pay 
for itself quickly because of low maintenance 

It is now available through some National surgical supply dealers To avoid anv 
disappointing delay we invite you to order promptly It has already been demonstrated, 
wherever shown this battery is wanted on sight 

Price is Moderate For A C, 110V, 50-60 cycles only 

•Patent pending 


Ul Approved 


NATIONAL. ELECTRIC INSTRUMENT CO., INC. Elmhurst 73, N. Y. 
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The first ma|or step in 20 years 


ft cytir^est^Ertq :e"cecvoc rpt ncuC 


khr 


SClC COrn r CCi 'T'CCilO 



“Other materials have followed uroselectan 
and only recently a new and different compound 
was synthesized by Dr V H Wallingford* in 
this country which has led to the creation of 
urokon, hypaque and miokon, all of which are 
greatly superior to any of their forerunners 

•Dr V H Wallingford of Malhnckrodt 

■ Chemical Works synthesized this compound 

known as Urokon Sodium Brand of 
Sodium Acetnzoate in 1945 

I Neiblt Reed Editorial Padlology ond Ifj Contribution 

to Urology The American Journal of Roentgenology 75 995 (May 1954) 


Mallinckrodt's leadership through continuing research 

has changed the direction of development work 
on all contrast media—first in the overall 
excellence of UROKON for a variety of 
techniques, and now m giving urologists and 
radiologists an improved tool for better 
diagnosis in INTRAVENOUS UROGRAPHY 
•with MIOKON 
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SODIUM 50* 

takes the profession 
a step nearer to the 
ideal medium 
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High opacity to x-rays 
Few side reactions 
Notably safe 


MIOKON muji perfected in the lnborntorj mcml 

jenrnnpo clinical!} tested under controlled 
conditions and used routinel\ in the 
field for o\er n yenr before its pcncml 
introduction Inst December 
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INTRAVENOUS UROGRAPHY 


\-/ MALIINCKRODT CHEMICAL WORKS 

Second ond MallmcLrodt Streets St Louis 7 Missouri 72 Gold Street New YorL 6 N Y 

CHICAGO CINCINNATI CLEVELAND DETROIT LOS ANGELES PHILADELPHIA SAN FRANCISCO 
IN CANADA MALIINCKRODT CHEMICAL WORKS LIMITED 378 ST PAUL STREET W MONTREAL 
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in breast carcinoma... 
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Androgens — In large doses — can pro¬ 
vide palliation in advanced inoperable 
mammary cancer Of all clinically need 
androgens, Perandren phenylaeetate 
provides longer and stronger anabolic 
and androgenic effects — which are 
easily obtained, smoothly maintained. 

One dose ts usually effective 
/ot a full month 

The virtually painless injection of 
Perandren phenylaeetate spares the 
cancer patient much discomfort, fre¬ 
quency of injections, inconvenience. 


Treatment should be Btarted with 
short acting Perandren propionate — 
16 0 to SO0 mg weekly When optimal 
dosage has been determined the same 
amount of Perandren phenylaeetate 
can then be injected — mice a month. 
Perandren* phenylaeetate (testosterone 
phenylaeetate CIBA) Multiple-dose 
Vials, 10 ml each ml containing 60 mg 
Perandren phenylaeetate Porandrcn* 
propionate (testosterone propionate 
USP CIBA) Ampuls 1 ro]„each con¬ 
taining 26 mg Perandren propionate. 
Multiple-dose Vials, 10 ml., each ml. con¬ 
taining 26, 60 or 100 mg Perandren 
propionate 

CIBA 

IDMHJT 71 J 
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When interstitial radiation 
is indicated, the ALL GOLD 
radon implant is recom¬ 
mended. 

Our radon implants are ALL 
GOLD—24 Karat—and 


excellent for intratumoral 
implantation. 

High temperature steriliza¬ 
tion is possible with utmost 
safety. 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con¬ 
tent at hour of use. 


Prices and Literature on Request 

RADIUM CHEMICAL COMPANY • Inc. 

161 East 42nd Street, New York 17, N Y. 


MEMO: 

AMBUTAINER TYPEG DRAIN CAPS fit all the 
NEW TYPE CUTTER LABORATORIES intravenous 


bottles-and 1-gallon bottles-for use as drainage 

rgC6 pfgcl6S. EachTYPE cap comes in three SIZES 

Other caps are available as to accomodate plastic or latex dram- 
follows. agetubing Y\£, %2 or V\b inside diam- 

TYPEAfor Abbott efer Tubing may be inserted directly 

TYPE B for Baxter into the cap Full directions with every 

Continental nrdpr _ 

MacBIck Fenwal A , , A , , n . r , 

Mead Johnson ALL Ambutainer Dram Caps have 

- two vent holes for pressure-free drain- 

Hospital Price $3,00 perdoz. $30 00 per gross age and can be sterilized or autoclaved 
(FO.B Mow York) _ 

FREE SAMPLE on request Please specify make of bottle and size of tubing 


TYPE B for Baxter 

Continental 
Mac Sick Fenwal 
Mead Johnson 


M 


V 


fij r— 55 West 42nd St., New York 36, N. Y. 

manufacturers of the AMBULANTERN for ambulating patients on drainage. 
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New urethral suppositories 


relieve pain and flight infection 


For the patient 9 “The treatment is shorter and 
more comfortable than in th the conventional 
method ”* 

• suppository melts and releases anesthetic agent to 
relieve pain and burning rapidly 

9 kills most bacteria common to urinary tract 

• easy for patient to insert at home 

• safe —Irritation rare in over 340 reported cases* 

• proved—"The suppository method of medication 
has proved Its worth/** In bacterial (granular) 
urethritis for prophylaxis and pain relief before 
and after Instrumentation 

to prevent cross infection 

FU RAC IN® vaginal Suppositories arc used with Furadn 
Urethral Suppositories to prevent cross Infection from the 
vagina Hermetically sealed in yelkrvv foil Box of 12. 

•Younsblood V H. J UroL 19 926. 1933 



FURACIN 

nuo or wrwruw Mt 

urethral 

SUPPOSITORIES 
Each Furacln Urethral Suppository contains 
0J5c Furacln (brand of nltrofurxrone) and 
2%> dlperodon HCl In a uraier miscible base 
Hermetically sealed In sll\er foU. Box of 12 


BATON L ABO RATO RIBS Norwich NY r^T7 NITROPURANS • * •rrttolerc&liU 

V n«lt>tr soltblotles nor sulfa 
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BARD 


u.s.c,t . Woven Catheters 


Easily Introduced 

because of piopei flexibility and glassy-smooth surface 
Adequate Drainage 

because of umfoi m lumen and woven eyes 
Size Selection Easy 

because of patented coloi banding on smallei sizes 

U S.P*LOff 655061 > 

Dependable Service 

because of fine matei ials and woi kmanship 

c. r. BARD? inc. 

Summit New jersey Long Life because lepeated autoclaving 01 boiling 

causes no damage Easily cleaned, disinfected and deodorized 
m cold solutions of Detei gicide®. 


Distributors for United States Catheter £. Instrument Corp 
(In writing to advertisers, please mention the journal—it helps ) 


THE JOURAAL OF UROLOGY 


INVESTIGATE 


THE MODEL "AG” 

ELECTROSURGICAL UNIT 

with 

EXPLOSION-PROOF 

FOOTSWITCH 



• ONLY THE BOVIE PROVIDES BOTH TUBE AND SPARK-GAP CUTTING! 

For better* surer performance safety and dcpendobibty, there s nothing to match 
the Bone Electrosurgical Unit with L F Explosion Proof Footswitch 

This finest of all clcctrosurgical units has distinguished itself in dadv service with 
the world e leading surgeons for over a quarter of a century It is the one and only 
unit featuring both tube and spark gap cutting each independent of the other and 
it provides a range of flexibility heretofore unknown in any clcctrosurgical apparatus 

Investigate the new Model * AG” Bovic and the L F Explosion Proof Footswitch 
available with it non Send for full information without obligation 


L-FI 


Only Liebel-Flarsheim 
makes the Bovie 


MAIL THIS COUPON 


THE LIEm-flARSHElM CO 
Cincinnati 19 Ohio 

□ Omllemm. PIcimj let me hare without obli 
fit km, 6 pjfe brochure on the ”AC” Boric 
and include informitpoo oa lbe L-F Eiplo 
»bo Proof FooUwitctu 

n We hare older model Ctr© u» trede-in 
in form 11 km. IVo cblif itkm. 


_1 CnY/STATE_ 
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NOURSE BLADDER 
SYRINGE 

Efficient for bladder irrigation—particularly in tbe office, or where use of 
a percolator irrigator is not convenient—this all-metal syringe is effec¬ 
tive, as well, for postoperative clot evacuation and removal of debns 
Non-brcaiable, it may be used handily in the wards as well as in surg¬ 
ery It can be attached directly to the cvstoscopc sheath, or, with the 
cone tip adapter, may be connected directly through the catheter 

Capacity is 4 ounces The plunger stem is marked by ounces Three fin¬ 
ger rings give easy control of the smooth, powerful action Instrument is 
chrome plated, inside and out Easy to use, easy to dean 

GU-2035 Nourse Bladder Syringe Each $20 00 


- MUELLER & CD. 

330 South Honore Street 
Chicago 12, Illinois 

Rochester, Minn •Dallas, Tex • Houston, Tex 


RADON 

SEEDS 


OR safety and reliability use composite Radon seeds m your cases 
requiring interstitial radiation The Composite Radon Seed is the 
only type of metal Radon Seed having smooth, round, non-cutting 
ends In this type of seed, illustrated here highly magnified, Radon 
is under gas-tight, leak-proof seal Composite Platinum (or Gold) 
Radon Seeds and loading-slot instruments for their implantation 
are available to you exclusively through us Inquire and order by 
mail, or preferably by telegraph, reversing charges 

THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG. Telephone MU 3-8636 NEW YORK 17, N. Y. 
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Dyclone 

a new and 
rapidly effective 
topical anesthetic 
with 

significant 
antibacterial action 

DOES WHAT A GOOD TOPICAL j 

ANESTHETIC SHOULD DO j 

• quickly produces a potent anesthesia 

of mucous membranes f 

• has marked antimicrobial properties 
which make Dyclone Solution 
‘ self sterilizing in routine use I 

WITHOUT DOING WHAT YOU RE AFRAID ! 

( 

A TOPICAL ANESTHETIC MIGHT DO 

• won t cause systemic toxicity m \ 

recommended doses j 

• won t imtatc mucous membranes , 

• very rarely causes sensitivity , 1 

1 { 

i 

PITMAN-MOORE COMPANY Division of Alliid Laboratories 

L_J 
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Dyclone (dyclonlne 
HC1) is nn organic 
kotono synthesized by 
Pitman Moore Company 
It is not a came 
typo compound 

Dyclone Solution for 
instillation into tho 
urethra and bladder 
is available in 1 and 
8 oz bottles. 

Dyclone Creme to 
facilitate rectal 
examinations in tubes 
of 1 oz. 

Reference Fisher H E. 
Evaluation of Dyclonlno 
HCI In Minor Urologic 
Technique* Mlaroun 
Med 52 943 19^ 


fnc. Indlanopolls 6, Indiana 



